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'  ADVERTISEMENT. 


An  elementary  work  ou  Botany,  adapted  for  the 
use  of  Students  of  Medicine,  has  been  much  want- 
ed. In  compiling  the  present  work  to  meet  this 
desideratum,  I  have  endeavoured  to  make  such  a 
selection  from  the  immense  mass  of  facts  which 
Botany  now  includes,  as  shall  present  a  concise 
but  satisfactory  view  of  our  present  knowledge  of 
the  science,  and  form  a  proper  introduction  to  the 
study  of  individual  plants. 

» 

Before  commencing  the  study  of  individual 
plants,  it  is  necessary  to  acquire  a  knowledge  of 
the  structure  and  functions  of  the  different  parts 
of  plants,  and  of  the  principles  of  some  method 
of  classification.  This  work,  accordingly,  consists 
of  two  parts.  In  the  first,  there  is  given  as  mi- 
nute an  account  of  the  structure  and  functions  of 
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the  various  organs  of  vegetables,  as  is  consistent 
with  the  plan  of  the  Avork,  while  care  has  been 
taken  to  avoid  too  much  detail  on  matters  which, 
in  the  present  state  of  our  knowledge,  do  not  lead 
to  any  useful  application.  The  second  part  con- 
sists of  Systematic  Botany;  and  includes  a  full 
explanation  of  the  Natural  Method  of  J  ussieu,  the 
characters  of  the  most  important  of  the  Natural 
Families  which  he  has  pointed  out,  an  account  of 
the  various  uses  to  which  the  plants  in  each  fami- 
ly may  be  applied,  and  an  explanation  of  the  Lijjj- 
naean  System  of  Classification.  Full  tabular  views 
of  the  methods  of  Linnaeus  and  Jussieu  are  added, 
and  also  tables  shewing  the  medicinal  plants  ar^- 
ranged  in  their  Linnsean  and  Natural  Orders,  so 
that  the  situation  of  any  plant  in  either  of  these 
arrangements  may  be  easily  found.  If  the  student 
be  well  acquainted  with  these  two  methods,  and 
know  the  Natural  and  Linnaean  Orders  in  Avhich 
a  plant  is  placed,  he  will  have  already  acquired 
much  important  information  regarding  it. 

A  knowledge  of  the  simple  and  beautiful  system 
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of  Linnaeus  is  almost  indispensable  for  acquiring  a 
knowledge  of  plants ;  but  to  study  Botany  as  a 
science, — to  view  plants  as  component  parts  of  one 
great  system, — to  examine  their  mutual  relations 
and  aflGinities,  the  connexion  between  their  internal 
structure  and  external  characters,  and  between 
these  and  their  properties,  we  must  have  recourse 
to  the  comprehensive  and  philosophical  system  of 
Jussieu. 

Till  within  these  few  years,  almost  all  the  ele- 
uapntary  works  on  Botany  in  this  country  were 
devoted  chiefly  to  an  exposition  of  the  Linnsean 
method  of  arranging  plants,  and  hence  were  very 
ifinperfect  in  a  medical  point  of  view,  as  it  is  only 
by  means  of  the  Natural  Method  that  Botany,  as  a 
, science,  can  be  applied  to  Medicine.  Now,  how- 
ever, the  importance  of  natural  classification  is  be- 
ginning to  be  more  highly  estimated,  and  a  know- 
ledge of  it  is  deemed  essential  to  every  student  of 
Botany  :  the  examination  of  the  natural  affinities 
of  plants  is  the  principal  study  of  the  most  emi- 
nent botanists,  both  at  home  and  abroad ;  and  the 
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development  of  this  system  forms  a  prominent  part 
in  the  best  elementary  works.  It  is  hoped,  there- 
fore, that  a  work  which  comprises  in  a  small  com- 
pass the  Anatomy  and  Physiology  of  Vegetables, 
the  Principles  of  Natural  Arrangement  with  the 
Characters  and  Medicinal  History  of  the  Natural 
Orders,  and  an  exposition  of  the  Linnsean  System, 
may  prove  useful  to  the  Student  of  Medicine. 


Edinburgh, 
April  20.  1832. 
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INTRODUCTION. 

I.  Thk  object  of  Botany  is  to  describe  the  Structure. 
Functions,  Characters,  and  Uses  of  Plants.  It  is  not^ 
as  some  have  imagined,  a  mere  catalogue  of  names,  or 
description  of  external  characters ;  it  is  a  science,  em- 
bracing an  extensive  series  of  phenomena  of  a  comijlex 
and  interesting  nature,  and  the  investigation  of  the 
laws  by  which  they  are  regulated.    It  consists  of, 

J.  Vegetable  Anatomy,  or  an  account  of  the 
structure  and  appearance  of  the  different  parts  of  ve- 
getables ; 

II.  Vegetable  Physiology,  the  object  of  which  is 
to  investigate  the  various  functions  performed  bv  ve 
gotables ;  ^ 
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III.  Systematic  Botany,  or  Botany  according  to 
the  usual  meaning  of  tlie  term,  which  treats  of  the 
principles  on  which  plants  are  grouped  together  in  di- 
visions and  subdivisions,  that  we  may  more  easily  ac- 
quire a  knowledge  of  them,  and  describes  the  charac- 
ters of  the  Classes,  Orders,  &c.  in  which  they  may  be 
arranged. 

2.  Taken  in  the  widest  sense  of  thfe  term,  Botany  al- 
so includes  a  knowledge  of  those  properties  of  plants 
Avhich  render  them  interesting  to  man,— their  nutri- 
tious, medicinal,  or  poisonous  qualities.    Indeed,  the 
most  important  object  of  Systematic  Botany  is  to  make 
us  acquainted  with  the  relations  which  exist  between 
the  various  properties  of  plants  and  their  appearance 
or  structure,  that  we  may  be  enabled  from  the  latter 
indications,  to  judge  liow  far  particular  plants  may  be 
rendered  serviceable,  or  how  far  they  are  of  a  noxious 
nature  and  must  be  avoided.    This  is  Medical  Bo- 
tany, and  forms  the  principal  part  of  the  present  work. 
Introductory  to  this,  however,  a  knowledge  of  the 
structure  and  functions  of  plants  must  be  attained :  it 
is  the  ground-work  of  the  whole. 

3.  It  is  almost  needless  to  give  a  definition  of  vege- 
tables, but  it  is  necessary  to  take  a  view  of  their  station 
among  the  productions  of  Natm-e. 

4.  The  objects  which  compose  the  material  world 
have  been  arranged  in  two  grand  divisions,  according 
as  they  possess  or  are  destitute  of  LiFE-the  Animate 
and  the  Inanirmte  creation,  or  Organic  and  Inorganic 

bodies.  .it  i. 

5  The  former,  Animate  or  Organic  bodies,  are  cha- 
racterized, 1st,  By  possessing  an  organic  structure,  that 
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is,  in  being  composed,  of  a  variety  of  parts  or  organs, 
differing  from  each  other  in  form  and  texture,  and 
adapted  to  different  uses ;  2dly,  By  their  power  of  in- 
troducing into  their  most  internal  parts  new  matter,  dif- 
fering from  their  own  substance  ;  sepai'ating  what  is  of 
use  from  what  is  useless  or  noxious,  and  rejecting  the 
latter ;  and  assimilating  the  former,  that  is,  forming  it 
into  organs  similar  to  their  own,  and  rendering  it  a 
part  of  themselves,  increasing  in  size  hj  intus-siisception  : 
3dly,  By  their  power  of  resisting  or  suspending  the 
chemical  action  of  external  agents  and  of  their  own  ele- 
ments upon  each  other.    These  three  properties  united 
form  what  is  called  life.  A  fourth  characteristic  of  ani- 
mate bodies  is  the  power  of  reproduction,  of  foniiing 
a  being  in  every  respect  similar  to  themselves.  5thly, 
We  may  observe  their  decay  or  death  at  some  definite 
period,  always  the  same  in  the  same  kind,  not  from  the 
action  of  external  forces,  but  from  the  inability  of 
their  organs  to  carry  on  their  functions  longer.  And, 
lastly,  it  is  not  unworthy  of  notice,  that  their  external 
surface  is  smooth  and  rounded,  seldom  or  never  formed 
into  a  regular  plane  or  angle. 

6.  Inanimate  or  Inorganic  bodies  constitute  what  is 
commonly  called  the  Mineral  Kingdom.  They  are  of 
a  homogeneous  structm-e,  their  particles  being  similar 
in  form,  arrangement,  and  chemical  composition  ;  in- 
crease in  size  only  by  addition  to  their  external  surface 
—hy  juxtaposition  ;  externally  are  rough  and  angular  ; 
have  no  power  of  resisting  the  influence  of  chemical 
affinities  ;  have  no  power  of  reproduction ;  and  have  no 
definite  period  of  death  or  decay,  being  capable  of  ex- 
isting unchanged  for  an  unlimited  period  when  not  sub- 
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jected  to  chemical  or  mechanical  action  from  external" 
soiu'ces. 

7.  Such  are  the  leading  distinctions  hetween  animate 
and  inanimate  bodies.  The  former  are  suhdivided  into 
Animals  and  Vegetables.  It  is  almost  impossible  tb 
give  diagnostic  marks  between  these  two  classes  whioh 
shall  include  all  the  genera,  because  some  of  the  tribes 
in  each  very  much  resemble  each  other ;  but,  in  most 
cases,  animals  are  known  by  possessing  sensation  and 
voluntary  motion,  while  vegetables  appear  to  be  en- 
dowed only  with  irritability  and  a  simple  kind  of  mo- 
tion, which  depends  on  the  influence  or  application  of 
some  external  stimulus ;  and  it  is  by  its  irritability 
that  the  part  of  the  plant  is  enabled  to  contract  and 
move  upon  the  application  of  this  stimulus. 

8.  As  a  general  distinction,  the  concise  definition  by 
Linnaeus  is  admirable,  "  Minerals  grow  *;  vegetables 
grow  and  live  ;  animals  grow,  live,  and  have  feeling." 
These  distinctions,  so  well  markedjn  the  higher  orders 
of  each,  disappear  in  the  lower  grades,  where  the  ani- 
mal  and  vegetable  kingdoms  approximate ;  and  it  is 
often  impossible  to  distinguish  ithem  from  each  other. 
Many  of  the  Polypi  are  destitute  of  voluntary  motion, 
and  would  appear  to  be  almost  void  of  sensation  ;  while 
some  of  the  Algte,  as  the  OsciUatoriae  and  the  Conju- 
o-atae,  and  several  species  of  Diatoma  and  Fragillaria, 
possess  irritability  and  mobility  in  a  high  degree,  and 
have  much  of  the  character  of  animals— that  is,  the 
very  simplest  species  of  animals,  such  as  the  Infusoria. 
The  Polypi  vaginanti  were  placed  among  vegetables  m 

«  By  the  growth  of  minerals  Is  meant  their  increase  in  size  by  the  external  de- 
position of  additional  portions  of  matter. 
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Tournefort's  arrangement  :  more  lately,  some  species, 
formerly  supposed  to  be  Confervse,  have  been  removed 
from  vegetables  and  placed  among  the  simplest  tribes 
of  the  animal  kingdom  by  M.  Bory  de  St  Vincent. 
The  Navicularise  appear  to  be  produced  occasionally 
from  minute  vegetable  sporules,  and  it  is  supposed  that 
there  are  particular  forms  of  organic  matter  which  give 
rise  equally  to  animals  and  vegetables.  Some  crypto- 
gamic  botanists  hold  the  singular  doctrine,  that  in  cer- 
tain cases  metamorphoses  of  plants  into  animals,  and 
of  these  animals  into  plants  again,  take  place;  and 
Agardh  is  of  opinion,  that  the  mineral  kingdom  ap- 
proaches the  other  two  in  some  of  the  simpler  Algse, 
which  have  a  crystalline  textiu-e.  This  difficulty  of 
diagnosis,  however,  occurs  only  in  the  more  minute 
and  simple  tribes  of  the  animal  and  vegetable  creation. 

9.  A  remarkable  property  of  vegetables,  though  not 
a  means  of  diagnosis  between  them  and  animals,  is 
their  great  tenacity  of  life  ;— -the  length  of  time  during 
which  they  can  preserve  the  vital  principle,  as  exem- 
plified in  seeds,  bulbs,  and  grafts ;— the  readiness  and 
ease  with  which  they  throw  out  new  parts,  and  repair 
what  appear  to  be  very  serious  injuries ;— and  the  fa- 
cility with  which  they  can  adapt  themselves  to  the 
most  unfavourable  circumstances.  The  operations  of 
grafting,  and  of  propagation  by  slips  and  layers,  the 
sprouting  of  young  shoots  from  trunks  which  have  lost 
their  connexion  with  the  soil,  and  many  other  well 
known  examples,  might  be  adduced.  A  plant  would 
seem  to  be  a  collection  of  vital  germs  united  together, 
but  not  necessarily  connected,  each  being  capable  of  a 
separate  existence  when  placed  in  a  favourable  situa- 
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tion.    This  appears  less  sui-prising,  however,  when  we 
consider  the  extreme  simplicity  and  the  unifonnity  of 
the  internal  structure  of  vegetahles— the  small  numher 
of  organs  by  which  their  functions  are  carried  on — and 
that  those  essential  to  their  existence  are  in  a  manner 
spread  over  or  common  to  the  whole  plant,  as  the  bark ; 
not  being  confined  to  a  particular  part,  like  the  heart, 
lungs,  brain,  or  intestinal  canal,  in  animals.   The  bark, 
perhaps  the  most  important  part  in  the  economy  of  the 
plant,  is  not,  like  the  circulating  system  in  animals,  di- 
visible into  two  distinct  parts— heart  and  bloodvessels ; 
it  is  one  uniform  structure  in  every  part.    The  simpli- 
city and  minuteness  of  the  organs  which  carry  on  the 
functions  of  plants  have  prevented  us  obtaining  an  ac- 
curate idea  of  those  functions.    All  the  parts  bear,  in 
their  minute  structure,  such  a  resemblance  to  each 
other,  that  we  cannot  detect  those  structural  differences 
whicli  are  the  first  clew  to  the  discovery  of  differences 
in  function.    Hence  our  knowledge  of  the  physiology 
of  vegetables  is  very  imperfect. 

10.  How  far  plants  are  endowed  with  vitality  is  a 
question  that  has  excited  much  discussion.  Some  have 
advanced  the  opinion  that  they  possess  a  low  degree  of 
sensation  ;  that  they  possess  irritability  is  evident,  and 
an  eminent  physiologist  has  gone  so  far  as  to  pomt  out 
the  seat  of  a  nervous  system,  which  he  considers  some- 
what analogous  to  that  found  in  animals.  M.  Du- 
trochet  found  that  a  greenish  matter  which  exists  m  the 
cells  of  plants  is  affected  by  chemical  reagents  m  the 
same  way  as  the  nervous  substance  in  animals,  and  he 
supposes  that  these  greenish  globules  constitute  a  ner- 
vous system  diffused  over  the  whole  plant.    A  che- 
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niical  analogy  such  as  this,  however,  can  prove  little 
except  supported  by  other  phenomena,  leading-  to  the 
same  result. 

II.  The  only  phenomena  in  the  physiology  of  plants 
which  have  any  appearance  of  being  connected  with  a 
nervous  system  are  those  which  are  more  correctly 
said  to  be  caused  by  their  irritability.  Examples  of 
this  property  in  plants  are  within  every  one's  observa- 
tion. The  tm-ning  of  leaves  and  flowers  to  the  light, 
even  though  repeatedly  put  out  of  their  natural  posi- 
tion, and  the  opening  and  closing  of  flowers,  are  well 
known.  The  stamens  of  the  Rock-rose  {Helianthemum) 
and  of  the  Barberry  {Berberis)  possess  the  peculiar  pro- 
perty of  bending  when  irritated  by  any  sharp  body. 
The  leaves  of  the  Hedysarum  gyrans,  a  plant  found  in 
India,  are  almost  constantly  ia  a  state  of  motion.  The 
leaf  of  the  Dionea  muscipula  (Venus'  Fly-trap)  is  pro- 
vided with  bristles,  and,  when  irritated  by  an  insect,  it 
becomes  folded  and  crushes  the  animal.  The  most  re- 
markable instance  of  irritability  in  vegetables  is  afi^ord- 
ed  by  the  sensitive  plant  (Mimosa  pudica);  when  touch- 
ed or  agitated  by  the  wind,  the  leaflets  become  erect, 
and  closely  applied  to  each  other  and  to  the  stalk,  but 
they  gradually  resume  their  original  position  when  the 
stimulus  is  withdrawn.  Besides  these,  there  are  many 
other  instances  which  it  would  be  unnecessary  to  enu- 
merate here  :  indeed  it  is  not  improbable  that  it  is  by 
a  kind  of  irritability,  or  contractile  power,  that  the 
rootlets  are  enabled  to  absorb  the  juices,  and  the  ves- 
sels to  propel  their  contents.  It  has  also  been  lately 
ascertained  that  vegetables  are  acted  on  by  those  poi- 
sons which  are  supposed  to  affect  animals  through  the 
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medium  of  the  nervous  system,  as  hydrocyanic  acid. 
The  effect  generally  was  to  produce  a  kind  of  contrac- 
tile action,  and  diminish  the  sensibility  of  the  plant  to 
the  usual  stimuli. 

12.  These  facts,  however,  are  far  from  proving  that 
vegetables,  in  any  case,  possess  a  nervous  system.  They 
resemble  actions  which  we  see  in  animals  possessing  a 
nervous  system ;  at  the  same  time  we  see  such  actions 
in  animals  which  appear  to  be  quite  destitute  of  a  ner- 
vous system,  as  the  Polypi ;  they  do  not  necessarily 
shew  that  plants  have  such  an  organ.    We  see  that 
they  are  capable  of  receiving  impressions  from  exter- 
nal sources,  and  producing  some  action  thel-eupon,  but 
we  have  not  any  evidence  of  an  intermediate  organ 
which  receives  the  impression  and  transmits  its  influ- 
ence to  the  acting  body :  it  is  perfectly  possible  that 
the  external  stimulus  may  act  directly  upon  the  part 
that  moves.     The  phenomena  mentioned  above  are 
easily  accounted  for  on  the  principle  of  irritability, 
which  seems  to  pervade  almost  every  organic  being, 
from  the  Mammalia  down  to  the  simplest  Moss  or  Con- 
ferva. 

13.  Plants,  then,  occupy  a  station  intermediate  be- 
tween the  animal  creation  and  inorganic  bodies  ;  diifer- 
ing  from  the  latter  in  possessing  life  (see  5.),  and  from 
the  former  in  being  destitute  of  the  higher  and  more 
complex  vital  functions  with  which  they  are  endowed. 
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SECTION  I. 
GENERAL  ANATOMY  OF  VEGETABLES. 

14.  Vegetables  are  composed  of  solids  and  fluids: 
the  former  give  firmness  and  stability  to  the  veg-etable 
frame  ;  according  to  their  mode  of  arrangement,  deter- 
mine the  peculiar  form  of  the  plant ;  contain  and  cir- 
culate the  vegetable  juices ;  and  deposit  them  in  their 
proper  places :— the  latter  support  the  growth  of  the 
vegetable,  by  supplying  it  with  nutritious  matter.  This 
matter  is  modified  and  deposited  in  appropriate  situa- 
tions by  the  previously  existing  solids  excited  to  ac- 
tion by  peculiar  stimuli,  and  regulated  by  the  vital 
principle ;  and  thus  forms  successively  the  various  so- 
lid parts  and  fluid  secretions  which  constitute  the  ve- 
getable. 

15.  The  solid  part  of  vegetables,  when  minutely 
examined,  is  found  to  consist  of  fine  membrane,  form- 
ing, by  the  difi'erent  modes  in  which  it  is  folded,  two 
elementary  tissues,  called  Cellular  Tissue  and  Vascular 
Tissue. 
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CHAP.  I.— CELLULAR  TISSUE. 

16.  The  cellular  tissue  consists  of  minute  cells,  utri- 
cles, or  vesicles,  with  thin  and  transparent  sides.  The 
form  of  the  cells  varies  in  different  parts ;  where  they 
are  subjected  to  little  pressure,  they  ai-e  globular,  as  in 
the  leaf;  when  only  exposed  to  the  equal  pressure  of 
the  adjacent  cells,  they  become  hexagonal,  as  in  the 
medulla  or  pith  ;  when  strongly  pressed  by  the  vascu- 
lar tissue,  or  woody  parts,  they  are  stretched,  and  as- 
sume an  elongated,  cylindrical,  or  tubular  form,  as  in 
the  bark  and  in  the  wood.    The  cellular  tissue  is  the 
pulp  or  parenchyma  of  old  authors. 

17.  Each  cell  is  complete  in  itself,  the  wall  or  parti- 
tion between  two  cells  being  double,  or  formed  of  two 
layers  of  membrane.  Frequently  the  cells  do  not  ad- 
here to  each  other  at  every  point,  in  which  case  what 
are  called  "  intercellular  spaces"  exist  between  them. 
When  a  numher  of  these  spaces  are  placed  one  above 
'  another,  they  constitute  the  "  intercellular  canals" 
which,  M.  Keiser  supposes,  are  the  chief  organs  for 

conveying  the  sap. 

18.  The  membrane  of  which  the  cellular  tissue  is 
formed,  is  destitute  of  visible  pores  :  it  must  be  per- 
vious, however,  as  the  cells  frequently  contain  fluids 
which  afterwards  disappear  from  them.  Small  dots 
observed  on  the  sides  of  the  cells  have  been  supposed 
to  be  apertures  for  the  passage  of  fluids.  Many  phy- 
siologists  consider  the  cellular  tissue  as  the  medmm  by 
which  the  sap  is  conveyed  upwards. 

19.  The  cellular  tissue  is  found  in  all  vegetables: 
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and  many,  as  Sea-weeds  {AlgcB)  and  Muslu'ooms  {Fun- 
gi), consist  of  it  alone.  In  the  higher  orders  of  vege- 
tables, as  trees,  it  alone  forms  the  pith ;  it  exists  com- 
pressed and  elongated  in  the  wood  and  in  the  bark, 
forming  longitudinally  cylindrical  layers  between  each 
layer  of  vascular  tissue,  and  also  connecting  the  vessels 
to  each  other ;  it  extends  transversely  from  the  pith  to 
th>e  bai-k,  forming  the  medullary  rays  (104);  and  in 
the  leaf  fills  up  the  spaces  between  the  vessels.  In 
many  pai'ts  of  plants  the  cells  occasionally  contain  no- 
thing but  some  kind  of  gas,  but  in  general  they  are 
filled  with  fluids,  as  in  fruits,  the  juices  of  which  are 
contained  in  the  cellular  tissue. 


CHAP.  II.— VASCULAR  TISSUE. 

20.  The  vascular  tissue  consists  of  bundles  of  tubes 
or  vessels,  each  tube  being  formed  of  one  layer  or  more 
of  elementary  membrane,  rolled  up  in  such  a  manner  as 
to  form  a  cylindrical  canal.  Considered  with  respect 
to  their  ajipearance  and  structure,  they  may  be  divided 
into  six  kinds. 

(1.)  The  porous  vessels,  continuous  tubes,  with  a 
number  of  opaque  dots  or  points  in  their  sides,  gene- 
rally considered  as  pores ;  found  in  the  woody  layers. 

(2.)  The  false  spirals,  or  slit  vessels,  tubes  with 
many  transverse  slits  in  their  sides ;  found  in  the  woody 
layei's. 

(3.)  The  spirals,  which  consist  of  narrow  bands  of 
elementary  membrane  rolled  up  spirally  so  as  form 
tubes.    If  a  ribbon  be  wound  spirally,  edge  to  edge, 
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round  a  stick,  and  the  stick  be  pulled  out,  the  ribbon 
will  represent  the  structure  of  a  spiral  vessel.  They 
are  found  chiefly  in  the  medullary  sheath  (106),  and  in 
the  leaf  and  flower,  never  in  the  bark,  seldom  in  the 
root,  and  only  in  plants  provided  with  sexual  organs 
(205).  They  have  been  called  trachea,  from  the  opinion 
once  entertained  that  they  convey  some  kind  of  g-as. 

(4.)  The  mixed  vessels,  alternately  porous,  slit,  and 
spiral ;  found  in  the  woody  layers. 

(3.)  The  headed  vessels,  or  vessels  en  chapelet,  porous 
tubes  contracted  at  various  distances,  so  as  to  present 
an  appearance  like  that  of  a  string-  of  beads ;  found  in 
those  parts  in  which  the  perpendicular  growth  is  ob- 
structed, as  in  the  knots  of  the  trunk,  at  the  junction 
of  the  root  and  stem,  or  of  the  stem  and  branches. 

(6.)  The  proper  vessels,  simple  tubes,  without  any 
pores  or  slits,  the  sides  being  perfectly  entire ;  found 
in  the  bark. 

21.  Considered  with  regard  to  their  functions,  the 
vessels  may  be  divided  into  two  kinds  :  1.  The  sap-vcs- 
sels,  Avhich  convey  upwards  to  the  buds  and  leaves  the 
fluids  absorbed  in  the  earth.  2.  The  proper  vessels, 
which  convey  downwards  from  the  leaves  the  fluid 
which  in  them  has  been  rendered  fit  for  the  nutrition 
of  the  plant. 

22.  The  first  five  kinds  of  vessels  mentioned  in  par. 
20,  are  supposed  to  be  sap-vessels,  and  are  found  chief- 
ly in  the  alburnum  (101),  and  in  the  medullary  sheath 
(106).  The  sixth  kind  are  the  proper  vessels,  and  are 
found  only  in  the  bark. 

23.  The  vessels  originate  as  absorhents  in  the  root, 
in  which  they  draw  the  nutritive  fluids  from  the  soil ; 
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aud  they  terminate  in  cellular  tissue,  in  other  vessels, 
antl  in  exhalants  by  which  fluids  are  discharged.  They 
have  the  power  of  exercising-  an  inverted  action,  that 
is,  of  absorbing  or  exhaling  nearly  equally  well  from 
either  extremity.  Young  trees  may  be  made  to  grow 
in  an  inverted  position,  the  branches  taking  root  when 
placed  in  the  earth,  and  leaves  and  flowei's  coming  forth 
from  the  roots  (122). 

24.  In  herbs,  the  fasciculi  of  vessels  are  often  placed 
at  great  distances  from  each  other,  presenting  the  ap- 
pearance of  small  columns  dispersed  through  the  cellu- 
lar tissue.  In  many  plants,  the  vessels  are  more  thickly 
set,  and  are  scattered  irregularly  through  the  cellular 
tissue;  see  Frontispiece,  Fig.  1.  In  most  trees,  they 
are  disposed  regularly  round  a  central  column  of  pith, 
exhibiting,  in  a  transverse  section,  the  ajjpearance,  so 
familiar  to  every  one,  of  concentric  circles;  see  Fron- 
tispiece, Fig.  2.  They  are  found  in  every  part  of  the 
plant  except  the  pith.  The  vessels  contain  and  circu- 
late the  fluids  necessary  for  the  growth  of  the  plant, 
and  deposit  each  in  its  proper  situation. 

25.  Vessels  are  found  in  the  generality  of  plants, 
hut  some  of  the  lower  orders,  as  Algse,  Lichens,  &c.  are' 
destitute  of  them.  Plants  are  divided  by  some  bota- 
nists into  two  great  classes,  according  as  they  possess 
or  are  destitute  of  spiral  vessels  (20)  ;— the  Vasculares, 
which  are  furnished  with  spirals,  corresponding  with 
the  Cotyledonese  of  Jussieu,  and  including  all  the 
higher  orders;  and  the  Cellulares,  which  do  not  pos- 
sess spirals,  corresponding  with  the  Acotyledonea  of 
Jussieu,  and  including  the  lower  orders,  as  Ferns  (Fi- 
lices),  Mosses  (Musci),  &c.    See  424-5. 
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26.  Notwithstanding  the  infinite  variety  in  form  and 
texture  observed  in  the  objects  which  compose  the  ve- 
getable world,  they  all  consist  of  these  two  tissues, 
which,  by  their  union  in  various  ways,  form  those  or- 
gans (common  to  almost  every  vegetable,  and  familiar 
to  every  one  as  distinct  parts  of  the  plant)  which  are 
called  Root,  Stem,  Leaves,  Flowers,  and  Fruit.  They 
may  be  called  compound  organs,  because  they  are  capa- 
ble of  being  resolved  into  these  two  primary  tissues  or 
organs. 

27.  These  compound  organs  arise  from  the  growth 
either  of  a  seed  or  bud,  each  of  which,  when  exposed 
in  a  fit  situation  to  the  action  of  certain  stimuli,  being 
endowed  with  a  vital  principle,  is  capable  of  enlarging 
— doAvnwards  in  the  form  of  Root  or  Wood,  and  up- 
wards in  the  form  of  Stem  and  Branches,  Leaves,  &c. 
The  growth  of  a  germinating  body  (bud,  or  seed)  in 
these  opposite  directions  constitutes  vegetation. 

28.  The  point  between  the  root  and  stem,  is  the 
neck  or  life-knot,  collet  of  the  French.  If  this  part  be 
seriously  injured  in  a  young  plant,  it  will  not  live ; 
though  the  stem  or  root  may  be  cut  away  without 
much  danger,  as  in  young  plants  these  parts  are  easily 
renewed.  The  root,  or  part  which  grows  downwards 
from  the  neck,  is  called  the  descending  axis,  while  the 
stem,  which  grows  upwards  from  the  same  point,  is 
called  the  ascending  axis. 

29.  The  compound  organs  may  be  divided  into  two 
great  classes  :  tlie  Conservative  Organs,  and  the  Repro- 
ductive Organs.  The  former,  consisting  of  the  root, 
stem  and  branches,  and  leaves,  serve  for  the  support 
and  growth  of  the  vegetable :  the  latter,  consisting  of 
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the  several  parts  of  the  flower,  and  fruit,  form  the  seed, 
or  rudiment  of  a  new  plant  similar  to  that  which  pro- 
duced it. 


SECTION  II. 


ANATOMY  AND  PHYSIOLOGY  OF  THE 
CONSERVATIVE  ORGANS. 

30.  These  have  for  their  object  the  preservation  of 
life  in  the  vegetable.  The  Root  di-aws  nutritive  fluids 
from  the  earth ;  the  Stem  transmits  them  to  the  leaves  ; 
aTid  the  Leaves  render  them  fit  for  the  nutrition  of  the 
plant. 

CHAP.  I.— THE  BOOT  {RADIX). 

31.  This  is  the  lower  extremity  of  the  plant;  fixes 
it  to  the  soil  or  to  the  substance  on  which  it  grows ; 
and  absorbs  nutritious  matter  for  its  support. 

32.  As  commonly  spoken  of,  consisting  of  all  that 
part  which  is  under  the  surface  of  the  soil,  it  may  be 
divided  into  three  parts :  the  caudex,  body,  or  middle 
part,  sometimes  much  enlarged,  as  in  the  Turnip  and 
Carrot ;  the  collar,  collet,  crown,  or  life-knot,  the  place 
where  the  root  and  stem  are  joined,  which  may  be  con- 
sidered either  the  lower  part  of  the  stem  or  upper  part 
of  the  root,  and  from  which,  in  perennial  roots  (37), 
the  bud  of  the  annual  stem  springs ;  and  the  radicles,' 
rootlets,  or  small  fibres,  in  which  the  root  terminates 
inferiorly. 
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33.  The  radicles  are  always  present,  and  are  essen- 
tial, as  it  is  these  alone  that  imbibe  nutritious  matter 
from  the  soil.  This  absorbing  power  resides  in  the 
extremity  of  each  radicle,  at  which  part  there  is  an 
expansion  of  the  cellular  tissue,  called  a  spongiole,  pro- 
vided with  numerous  pores,  through  which  the  fluids 
pass. 

34.  Roots  are  divided,  according  to  their  duration, 
into  Annual,  Bien7iial,  and  Perennial  roots. 

35.  Annual  roots  produce  the  herbage,  flowers,  and 
fruit  in  one  season,  and  then  entirely  perish.  Barley 
{Hmdewii)  and  the  Red  Poppy  {Papaver  Ehaa^)  are 
examples. 

36.  Biennial  roots  produce  herbage  in  the  first 
summer,  live  through  the  ensuing  winter,  bring  forth 
flowers  and  fruit  next  summer,  and  then  entirely  die 
Carrot  {Daucus  carota),  Foxglove  (^Digitalis). 

37.  Perennial  roots  are  those  of  plants  which  bear 
leaves  and  flowers  during  many  successive  years,  as 
trees,  and  many  herbaceous  plants  :  but  the  term  is 
more  generally  applied  to  those  roots  which  annually 
send  forth  herbaceous  stems,  which  flourish  and  die  in 
one  season  ;  Asparagus.  The  annual  stem  dies  doAvn 
to  the  neck  or  life-knot,  from  which,  in  the  ensuing 
season,  another  rises. 

38.  The  small  fibres,  which  terminate  the  plant  in- 
feriorly,  are  supposed,  in  every  case,  to  be  annual,  be- 
ing destroyed  -by  the  cold  of  winter,  and  renewed  in 
spring  to  perform  theii'  important  functions. 

39.  Some  annual  roots,  it  has  been  said,  vegetate 
for  two  years  or  more,  when  transferred  to  a  warmer  cli- 
mate and  a  richer  soil :  and  perennial  plants  frequent- 
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ly  become  annual  when  transferred  from  a  warm  to  a 
cold  climate.  The  Castor-oil  plant  (Hicinus  communis 
or  Palma  Christi),  the  Mignonette  (^Reseda  odorata), 
and  the  Indian  Cress  {Tropceolum  majus),  are  peren- 
nial, or  even  woody  ti*ees  or  shrubs  in  their  native 
countries,  but  annual  in  our  cold  climate. 

40.  According  to  their  form  and  structm-e,  roots 
have  been  divided  into  seven  kinds,  the  Fibrous,  the 
Creeping,  the  Fusiform,  the  Abrupt,  the  Tuberous,  the 
Bulbous,  and  the  Granulated.  When  these  kinds  of 
roots  are  spoken  of,  it  must  be  borne  in  mind,  that,  by 
the  term  Root,  is  meant  "  all  that  part  of  a  plant  which 
is  under  the  surface  of  the  earth,"  the  situation  and 
form  of  the  part  being  referred  to,  and  not  its  struc- 
ture or  function.  By  the  term  "  true  root,"  is  meant 
the  fibres  which  absorb  the  fluids  from  the  soil.  The 
true  root  never  becomes  green  when  exposed  to  the  ac- 
tion of  air  and  light. 

41.  Fibrous  Root.  This  is  the  most  simple  of  ail 
roots,  being  composed  merely  of  a  great  number  of 
small  fibres,  as  in  most  of  the  Grasses,  Wheat,  Oats, 
Barley,  and  many  other  annual  herbs.  This  kind  of 
root  is  found  chiefly  in  monocotyledonous  plants  (406). 

42.  Creeping  Root  (repens).  This  may  be  consi- 
dered a  kind  of  subterraneous  stem,  creeping  horizon- 
tally under  the  surface  of  the  ground,  and  putting  out 
as  it  goes  along  numerous  fibres,  wbich  constitute  the 
true  root ;  Couch  Grass  (Triticum  repens),  Mint  (Men- 
tha). 

43.  Fusiform  Root,  or  Tap  Root.  The  Radish, 
Parsnip,  and  Carrot,  are  examples  of  this  kind.  The 
spmdle-shaped  or  tapering  part  is  the  caudex  or  body  ; 
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and  this  may  be  compared  to  the  stem,  as  it  contains 
the  sap  and  proper  juices  of  the  vegetable,  the  red  part 
of  the  carrot  being  analogous  to  the  bark  of  true  stems, 
while  the  real  roots  are  the  small  fibres  or  radicles 
which  it  throws  out  on  all  sides,  as  they  alone  draw 
nom-ishment  from  the  soil. 

44.  Vertical  roots,  such  as  these,  are  found  only  in 
dicotyledonous  plants  (408). 

43.  Abrupt  Root  {prcemorsa)  appears  as  if  it  had 
inclined  to  descend  perpendicularly,  like  the  Radish 
or  Carrot,  but  had  met  some  interruption  which  caused 
it  to  terminate  abruptly ;  Devil's  Bit  Scabious  (Sca- 
biosa  succisd). 

46.  Tuberous  Root.  This  term  is  applied  to  roots, 
or  rather  subterraneous  branches,  which  have  at  diffe- 
rent points  fleshy  swellings,  enlargemients,  or  tubercles. 
These  are  not  true  roots — they  do  not  draw  nutritious 
matter  from  the  earth.  They  are  stores  of  nutritious 
vegetable  matter,  intended  to  nourish  the  herb  of  the 
ensuing  season,  and  accordingly  are  found  only  in  per- 
ennial plants  (37.)  :  Potato  (Solanum  tuberosum),  Or- 
chis, Common  Dropwort  (Spirea  filipendicla),  are  ex- 
amples. 

47.  These  tubercles  may  be  considered  thick,  short, 
fleshy,  subterraneous  stems  ;  the  eyes  on  their  surface 
being  analogous  to  the  buds  on  the  stem.  The  Potato 
is  propagated  by  means  of  these  fleshy  tubercles ;  and 
only  those  parts  of  the  mass  which  have  eyes  (conceal- 
ed buds)  have  the  power  of  producing  new  plants. 

48.  In  the  Orchis,  which  has  two  tubercles,  and  the 
stem  of  which  dies  annually,  one  of  the  tubercles  af- 
fords nourishment  to  the  annual  stem,  shi*inks,  and  dis- 
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appears.  The  other  contains  nutrient  matter  for  the 
growth  of  the  stem  of  the  succeeding-  season,  and  dis- 
appears in  its  tui'n ;  and  gradually  a  third  is  formed  to 
serve  the  same  office  in  the  ensuing  season  :  and  so  on 
for  many  successive  years. 

49.  When  there  are  two  tuhercles,  the  root  is  called 
twin  or  didymate  ;  Military  Orchis.  When  the  tuber 
is  divided  deeply  by  fissures  extending  to  the  middle 
of  its  substance,  presenting  an  ajjpearance  like  the  hand 
and  fingers,  it  is  called  palmate :  Spotted  palmate  Or- 
chis (^Orchis  maculata).  When  the  tuber  is  divided 
still  more  deeply,  it  is  called  digitate :  White  Orchis 
{Satyrium  albidum,  Habenaria  albida  of  Dr  Hooker.) 

50.  Bulbous  Root.  This  root  is  of  three  kinds  ; 
tunicate  or  coated,  consisting  of  concentric  hollow 
spheres,  as  in  Onion  {Allium),  Squill  (Scilla)  ;  solid,  in 
which  the  tunics  may  be  supposed  to  be  closely  pressed 
together,  as  in  Crocus,  Buttercup  (Ranunculus  bulbo- 
SMs),  and  in  Meadow  Saffron  (Colchicum)  ;  and  scaly, 
with  scales  covering  each  other  like  the  slates  on  a 
house-top,  as  in  the  Lily  (Lilium). 

51.  This  root  consists  of  a  flat  plate  or  disc,  send- 
ing off  from  its  under  sm-face  a  bundle  of  fibres,  or 
fibrous  root  (which  is  the  true  root),  and  supporting 
on  its  upper  surface  the  bulb,  which  is  a  peculiar  kind 
of  bud.  The  bulb  is  found  in  perennial  plants,  and  is 
a  reservoir  of  nutritious  matter  for  the  new  plant 
(which  is  contained  in  the  centre  of  the  bulb  in  the 
foiTO  of  a  bud),  during  the  period  when  vegetation  is 
suspended,  and  before  the  roots  are  able  to  draw  suffi- 
cient nourishment  for  the  development  of  the  bud. 
The  scales  are  thicker  and  more  fleshy  the  nearer  tbey 
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are  to  the  centre,  where  the  bud  is  lodged.  The  bulb 
was  denominated  by  Linnaeus,  "  the  winter  quarters  of 
the  future  plant." — See  par.  128. 

52.  The  Wild  Tulip  ( Tulipa  sylvesttis)  throws  out 
from  its  root  a  long  stout  fibre,  at  the  extremity  of 
which  a  bulb  grows.  This  bulb  or  bud  soon  becomes 
an  entire  and  independent  plant,  at  a  considerable  dis- 
tance from  the  parent.  At  the  base  of  the  bulbs  hi  the 
Snow-drop  ( Galanthus  nivalis),  or  Lily,  may  be  ob- 
served small  bulbs,  which  afterwards  become  detached 
from  the  parent,  and  form  independent  plants.  Bulbs 
often  grow  on.the  stem,  as  in  the  Orange  Lily,  in  whicli 
situation  they  are  termed  bulbils.  (130.) 

53.  The  bulb  is  sometimes  simple,  consisting  of  one 
bud,  as  in  the  Tulip  or  in  the  Squill ;  in  other  cases 
several  small  bulbs  are  united  together,  as  in  Gai-lic 
(^Allium  sativum^. 

54.  The  bulb  is  found  chiefly  in  monocotyledonous 
plants  (406).  ^ 

55.  Granulated  Root.  This  root  has  numerous 
small  tubercles,  capable  of  reproducing  the  plant,  but 
containing  little  nutritious  matter:  White  Saxifrage 
[Saxifraga  granulatd). 

56.  This  is  sometimes  called  an  articulated  root,  but 
this  term  is  applied  with  more  propriety  to  those  ha- 
ving a  jointed  appearance,  but  without  tubers. 

57.  Fibrous  and  fusiform  roots  are  generally  annual, 
but  some  tap-roots  are  biennial,  as  the  Carrot ;  and  a 
few  of  each  kind  are  perennial.  Creeping,  Abrupt, 
Tuberous,  Bulbous,  and  Granulated  Roots,  are  always 
perennial. 

58.  Thus  it  will  be  observed  that  perennial  plants, 
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which  live  during  many  seasons,  have  either  a  bulb,  a 
tubercle,  or  a  woody  subterraneous  stem,  which  pre- 
sei-ves  the  vital  principle  during  the  suspension  of  vege- 
tation, and  contains  a  store  of  nutritious  matter  for  the 
early  growth  of  the  new  plant.    A  mere  bundle  of 
fibres  would  be  unable  to  survive  excessive  cold  or 
much  moisture,  could  not  contain  a  store  of  ready 
foi-med  vegetable  matter,  and  would  not  be  adapted  to 
convert  readily  the  material  drawn  from  the  soil  into 
proper  nutritious  matter.     In  every  instance  of  the 
growth  of  a  new  plant,  whether  an  entire  plant  from  a 
seed,  bulb,  or  bud,  or  herbage  and  flowers  from  a  pe- 
rennial root,  there  must  be  a  stock  of  proper  food  ready 
for  the  young  plant. 

59.  Almost  all  plants  are  provided  with  roots,  ex- 
cept several  of  the  lower  orders,  which,  vegetating  in 
water  or  on  its  sm-face,  absorb  nutritious  matter  at 
every  point.     Some  plants  which  have  roots  float 
loosely  in  water,  and  are  not  fixed  to  any  thing,  as 
•  Duckweed  (Lemna).    Aquatic  plants,  however,  have 
generally  two  roots ;  one  is  buried  in  the  earth  and 
fixes  the  plant ;  and  the  other  floats  freely  in  the  wa- 
ter,  as  Buckbean  {Menyantlm),  and  Water  {Nym- 
pfuea).    The  Sea-weed  tribe  {AlgcE)  are  in  general 
fixed  to  rocks,  from  which  they  can  draw  no  nutritious 
matter. 

60.  Parasitical  plants  are  those  which  insert  their 
roots  in  other  plants,  and  draw  from  them  their  nou- 
rishment:  Broomrape  {OrobancJie) ,  DoAdev  (Cuscuiu), 
Misseltoe  ( Viscum  album). 

61  The  root  is  formed  by  the  growth  of  the  radicle 
(414),  the  little  conical  body  which  is  well  seen  be- 
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tween  the  cotyledons  (405)  of  many  dicotyledonous 
seeds,  as  the  Pea  or  Bean.  It  has  a  natural  tendency 
to  grow  downwards,  which  exerts  itself  in  every  in- 
stance, except  perhaps  in  the  Misseltoe,  in  which  the 
radicle  always  grows  in  a  direction  perpendicular  to 
the  axis  of  the  body  on  which  it  may  be  placed. 

62.  The  structure  of  the  root  is  generally  similar  to 
that  of  the  stem.  It  is  destitute,  however,  of  pores  or 
stomata,  organs  which  would  be  useless  on  this  part  of 
the  plant  (90).  It  has  no  buds,  or  rather  itS'  buds 
do  not  develope  as  leaves,  flowers,  or  branches,  but  as 
roots  (121.)  ;  and  it  is  said  to  be  destitute  of  pith  and 
of  spii'al  vessels.  Some  eminent  vegetable  anatomists, 
however,  have  discovered  sjiirals  in  several  roots ;  but 
they  certainly  are  more  rare  in  the  root. 

63.  All  parts  of  the  root  possess  the  power  of  emit- 
ting rootlets,  and  hence  the  primary  root  divides  into 
many  branches  under  ground,  in  the  same  manner  as 
the  stem  does  in  the  air.  The  root  is  thus  enabled  to 
draw  more  nutritious  matter  for  the  suppoii;  of  the 
plant,  having  more  absorbing  mouths  or  spongioles, 
and  the  command  of  a  greater  extent  of  soil.  One  of 
the  principal  uses  of  ploughing  is  to  cmmble  down  and 
divide  the  masses  of  eai-th,  and  enable  the  rootlets  more 
easily  to  penetrate  into  the  soil. 

64.  Branches  also  possess  this  property  of  throwing 
out  rootlets  (121.)  :  if  a  brancli  be  placed  in  the  earth, 
or  surrounded  with  earth  on  the  tree,  an  incision  being 
made  in  the  baik,  it  will  emit  rootlets  from  its  sides, 
and  become,  if  properly  treated,  an  entire  and  indepen- 
dent tree  ;  hence  the  propagation  of  plants  by  slips  and 
by  layers.    Many  of  the  Grasses,  as  Indian  Corn  (Zea 
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mays),  and  the  Sugar  Cane  (Saccharum  officinarum), 
emit  from  the  knots  on  the  stem,  when  these  parts  are 
sm-roimded  with  moist  earth,  rootlets  capable  of  pro- 
ducing new  plants.  In  this  way  the  Sugar  Cane  is 
propagated. 

65.  The  root,  then,  has  two  functions  to  perform, 
\st,  To  fix  the  plant  in  the  soil  or  to  the  substance  on 
which  it  grows  ;  2%,  To  absorb  the  nutritious  matter 
necessary  for  the  growth  of  the  plant. 

66.  I  must  here  again  remind  the  reader  of  the 
double  meaning  of  the  word  "  root,"  and  this  will  be 
best  explained  by  an  example  :   In  the  bulbous  root, 
when  we  consider  only  the  situation  of  the  part,  the 
root  includes  both  the  bulb  or  bud  and  the  fibrous  root 
below  it ;  when  we  refer  only  to  the  function,  the  root 
is  the  bundle  of  small  fibres  which  proceed  from  the 
lower  part  of  the  bulb.    Although,  in  general,  it  is 
proper  to  consider  as  root  only  the  radicles,  which  im- 
bibe nourishment,  and  although,  in  many  plants,  a  part 
which  has  the  function  of  the  stem  bears  improperly 
the  name  of  root,  we  must  still  make  a  distinction  be- 
tween that  part  of  the  stem  which  emits  no  buds  and 
that  which  does,  and  also  between  the  parts  above  and 
below  the  collar  or  life-knot  (28). 


CHAP.  II._THE  STEM  (CAULIS). 

67.  The  Stem  is  an  organ  possessed  by  most  plants. 
It  grows  upwards  from  the  neck,  gives  support  to  the 
leaves,  the  flowers,  and  the  fruit,  and  transmits  to  them 
the  nutritious  fluids  absorbed  in  the  earth.    These  it 
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is  most  probable,  undergo  some  change  in  their  passage 
through  the  stem. 

68.  Almost  all  phenogamic  or  flowering  vegetables 
are  provided  with  stems.  Those  which  are  destitute  of 
it,  or  in  which  it  does  not  distinctly  appear,  are  called 
Acaules  *,  as  the  Cowslip  (Primula  verisj.  The  organ 
which,  in  the  Cowslip  and  Lily,  appears  to  be  the  stem, 
is  not  a  true  stem,  as  it  bears  no  leaves,  but  merely  a 
flower-stalk  springing  from  the  root,  and  is  called  a 
scape  fscapusj  ;  see  pai-.  212. 

69.  With  regard  to  function,  all  that  part  of  the 
plant  between  the  radicles  and  the  leaves  is  stem,  so 
that  every  plant  is  provided  with  a  stem.    In  bulbous 
plants  the  bulb  is  the  stem :  it  is  the  part  which  inter- 
venes between  the  root  (the  fibres)  and  the  leaves  and 
flowers.    When  we  consider  merely  their  appearance, 
the  stem  and  branches  appear  to  be  materially  differ- 
ent ;  but  if  we  attend  to  the  structure  and  functions  of 
these  organs,  it  will  be  perceived  that  there  is  no  ma- 
terial difference  between  them  ;  the  organization,  mode 
of  formation,  and  office,  being  exactly  the  same ;  the 
branches  being  merely  productions  of  the  stem,  disposed 
in  their  peculiar  form  for  the  purpose  of  exposing  a 
greater  number  of  leaves  to  the  action  of  air  and  light. 
In  the  ground  the  stem  sends  forth  many  branches, 
that  it  may  be  able  to  draw  for  support  on  a  larger 

quantity  of  soil. 

70.  Linnaeus  divided  stems  into  seven  kmds;  the 
Caulis,  the  Culmus,  the  Peduncidus,  the  Scapus,  the 

.  in  Botany,  as  in  other  sciences,  the  letter  '<  a"  prefixed  to  a  word  is  called 
privative,  and  signifies  "without." 


THE  STEM. 


26 


Petiolus,  the  Frons,  and  the  Stipes.  Of  these  seven 
varieties,  the  pedunculus  and  the  scapus  belong  to  the 
reproductive  organs,  and  the  petiolus  may  be  considered 
a  part  of  the  leaf ;  so  that,  in  this  place,  only  the  cau- 
lis,  culmns,  frons,  and  stipes,  need  be  alluded  to. 

I.  CAULIS. 

71.  This,  the  most  common  kind  of  stem,  includes 
the  trunks  of  trees  and  the  stalks  of  shrubs,  and  of 
most  herbs.    The  stem  is  called — 

72.  Creeping  ( repens),  when  it  lies  on  the  earth,  and 
takes  root  in  many  points  :  Creeping  Loosestrife  or 
Moneywort  (Lysimachia  Nummularia ). 

73.  Stoloniferoiis,  sarmentose  or  trailing,  when  the 
principal  stem  gives  out  laterally  smaller  ones  capable 
of  striking  root  and  producing  new  plants :  Strawberry 
(Fragaria  vesca) ;  Common  Bugle  ( Ajuga  reptans). 
These  lateral  stems  are  called  stolons,  runners,  or 
scions. 

74.  Stems  are  either  Simple  or  Compound.— SlVh.^xv 
there  are  no  marked  ramifications,  the  stem  is  simple, 
as  the  Great  Mullein  (  Verhascum  Thapsus ),  Foxglove 
(Digitalis  purpurea).  It  is  compound  when  it  divides 
into  a  greater  or  less  number  of  branches. 

II.  CULMUS,  OR  CULM. 

^  75.  This  kind  of  stem  is  peculiar  to  the  Grasses, 
Cyperaceae,  and  Juncese.  It  is  a  simple  stem,  generally 
hollow,  and  divided  at  various  distances  by  knots,  from 
which  sheathing  leaves  arise. 
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III.  FRONS. 

76.  This  kind  of  stem  is  composed  of  branch  and 
leaf  united  tog-ether,  and  frequently  joined  to  the  fruc- 
tification, as  in  Ferns  f  Filices).  The  term  frons  was 
frequently  used  by  the  ancients  to  express  a  part  of 
the  wood  with  the  leaf  upon  it,  or  a  twig  with  leaves; 
and  hence  Linnaeus  applied  it  to  the  Palms,  in  which 
the  branches  are  considered  as  leaves  developed  in  a 
peculiar  manner,  and  to  the  Ferns,  in  which  the  fructifi- 
cation is  on  the  back  of  the  leaf.  The  term  is  now 
used  only  for  Cryptogamic  plants,  as  the  Lichens,  Al- 
gae, &c.,  or  simple  plants  like  Duckweed  (Lemna). 

IV.  STIPES. 

77.  This  term  is  little  used,  except  for  the  stem  of 
the  Palms,  and  of  the  Mushrooms  (Fungi). 

78.  The  term  Rhizoma  is  most  properly  applied  to 
the  subterraneous  horizontal  stems  of  perennial  plants, 
mostly  concealed  in  the  earth,  and  shooting  up  neAv 
leaves  from  one  extremity  while  the  other  perishes. 
Traces  of  the  leaves  of  preceding  seasons  may  be  found 
on  it,  and  it  gi'ows  at  the  end  next  to  the  leaves :  Com- 
mon Solomon's  Seal  f  Convallaria  multifiora).  The 
rhizoma  is  found  only  in  Monocotyledonous  plants 
(406). 

79.  With  respect  to  Structure,  stems  maybe  divided 
into  three  great  classes,  which  correspond  with  the 
tliree  natural  classes  into  which  vegetables  are  divided, 
—  Cellular,  Endogenous,  and  Exogenous  Stems. 
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I.  CELLULAR  STEMS. 

80.  These  consist  of  a  homog-eneous  mass  of  cellular 
vegetable  matter,  covered  by  a  thin  cuticle.  Some  of 
them  are  apparently  of  a  fibrous  texture,  but  are  com- 
posed of  elong-ated  cells  placed  parallel  to  one  another. 
Mushrooms  (Fungi),  Lichens,  and  all  the  other  lower 
orders  of  plants,  except  the  Ferns  and  one  or  two 
others,  make  up  this  class,  the  leading  character  of 
which  is  to  consist  of  cellular  tissue  alone.  The  Ferns, 
&c.,  however,  being  destitute  of  a  particular  order  of 
vessels,  the  spirals,  and  resembling  in  other  respects 
this  class,  have  generally  been  included  in  it. 

81.  Plants  of  this  kind  are  called  Cellular  by  some, 
Acotyledonous  by  others,  and"'Linnseus  applied  to  them' 
the  term  Cryptogamic.    See  424-5. 


II.  ENDOGENOUS  STEMS. 


82.  These  consist  of  bundles  of  vessels  irregularly 
dispersed  through  cellular  tissue,  and  covered  by  a  thin 
cuticle  (88).  The  Sugar-cane  ( Saccharum  officina- 
rumj,  the  Lily,  the  Palm,  and  the  L-is,  have  this  kind 
of  structure,  the  cellular  and  vascular  tissues  being 
blehded  together  through  the  entire  substance  of  the 
stem. 

83.  Stems  of  this  kind  are  called  Endogenous,  be^ 
cause  the  new  matter  by  which  they  increase  in  diame- 
ter IS  added  at  the  centre.  Their  growth  is  carried  on 
by  means  of  the  thick  cluster  of  leaves  by  which  thev 
are  terminated  superiorly.  From  them  the  new  mat 
ter  descends  into  the  centre  of  the  stem,  and  pushes 
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outwards  the  parts  first  formed.  The  upper  parts  of 
the  leaves  perish,  having  performed  their  functions  ; 
their  bases  remain,  are  pressed  together,  and  form  the 
new  external  part  of  the  stem.  In  the  middle  of  the 
crown  of  leaves  is  the  terminal  bud,  which  is  next  to 
be  developed,  rise  a  little  above  the  former,  become  a 
cluster  of  leaves,  and  in  its  tui-n  be  pushed  outwai-ds  by 
a  succeeding  central  bud. 

84.  The  oldest  and  hardest  part  of  such  stems  is  that 
nearest  to  the  circumference.  The  more  the  external 
pai-ts  are  pressed  by  the  descent  of  the  new  matter,  the 
more  close  and  compact  they  become,  the  outer  parts 
being  incapable  of  being  much  farther  pushed  out,  and 
the  whole  being  thus  condensed  into  less  bulk. 

85.  From  the  mode  of  growth  in  this  stem  it  never 
can  attain  a  great  thickness,  the  new  matter  having  to 
force  outwards  all  the  previously  formed  matter,  which 
is  every  season  increasing  in  quantity  and  becoming 
harder.  They  often,  however,  attain  a  very  great 
height,  as  is  seen  in  Palms,  which  are  occasionally  met 
with  nearly  200  feet  high. 

86.  Stems  of  this  kind  are  found  only  in  Monocoty- 
ledonous  plants  (406). 

III.  EXOGENOUS  STEMS. 

87.  The  third  class  of  stems  consists  of  those  in 
which  are  observed  concentric  layers  of  vascular  tissue, 
arranged  symmetrically  round  a  central  column  of  cel- 
lular tissue,  enclosed  by  a  hollow  cylinder  of  bark,  and 
covered,  in  annuals,  biennials,  the  annual  stems  of 
perennials,  and  the  young  stems  or  shoots  of  trees,  by 
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a  cuticle  or  epidermis.  The  parts  which  this  kind  of 
stem  presents  for  consideration  are, — 1.  The  Epider- 
mis ;  2.  The  Cellular  or  Herbaceous  Integument ;  3. 
The  Bark;  4.  The  Wood ;  5.  The  Medulla  or  Pith. 

1.  The  Epidermis  or  Cuticle. 

88.  The  epidermis  is  a  thin  membrane,  or,  as  some 
say,  a  layer  of  cellular  tissue,  which  covers  every  part 
of  the  plant,  extending  from  the  delicate  fibril  of  the 
root  to  the  no  less  delicate  leaf  of  the  flower,  over 
every  organ  except  the  anther  and  stigma.  In  young 
stems  it  is  very  distinct  and  entire,  but  when  the  trunk 
has  increased  much  in  size  it  is  torn,  as  in  the  Elm,  or 
falls  off  in  patches,  as  in  the  Birch  and.  in  the  Plane, 
and  on  the  trunks  of  all  trees  is  torn  and  cracked  in 
every  direction.  It  is  much  less  prone  to  decomposi- 
tion than  the  other  parts  of  the  vegetable,  and  is  easily 
regenerated  in  a  young  stem,  but  never  on  leaves  or  on 
annual  stems. 

89.  The  cuticle  is  described  by  some  as  consisting 
of  a  layer  of  fine  membrane  provided  with  pores,  and 
covering  a  sort  of  cellular  network.  These  pores 
open  by  an  oval  apertm-e,  surrounded  by  a  small  pro- 
minence (which  is  supposed  to  open  or  shut  the  aper- 
ture as  circumstances  may  require),  into  small  bags  or 
vesicles  in  the  cellular  network,  in  which  the  vessels 
terminate.  On  the  leaf  the  cuticle  is  a  very  important 
organ. 

90.  These  pores  or  stomata  give  free  passage  to 
moisture.  They  are  found  only  on  parts  exposed  to 
the  air,  and  which  evaporate  freely.  Roots,  fleshy 
fi-uits  and  seeds,  and  those  parts  of  aquatic  plants  which 
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are  submersed,  are  destitute  of  stomata.  Water,  or 
a  moist  atmospliere,  cl  OSes  the  pores,  as  evaporation 
cannot  then  take  place.  In  dry  weather,  or  when  the 
sun  is  shining,  the  pores  are  open. 

91.  The  cuticle  is  supposed  .to  protect  the  parts 
underneath  from  the  too  direct  action  of  air  and  water, 
and  to  prevent  too  great  evaporation  of  the  fluids.  It 
affords  little  protection  from  the  action  of  lieat  or  cold, 
except  when  covered  by  a  thick  hair  or  wool,  as  in  the 
Great  Mullein.  On  the  trunks  of  the  Fir,  the  Plane, 
the  Oak,  and  other  trees,  the  office  of  the  cuticle  seems 
to  be  performed  by  dead  layers  of  bark  or  of  herba- 
ceous integument,  which  are  pushed  outwards,  having 
performed  the  functions  for  which  they  were  made. 

92.  "  In  forest  trees,  and  in  the  larger  shrubs,  the 
bodies  of  which  are  firm  and  of  a  strong  texture,  it  is 
a  part  of  little  importance ;  but  in  the  reeds,  the  grasses, 
canes,  and  the  plants  having  hollow  stalks,  it  is  of  great 
use,  and  is  exceedingly  strong ;  and,  by  the  microscope, 
seems  composed  of  a  kind  of  glassy  network,  which  is 
principally  siliceous  earth.  This  is  the  case  in  Wheat, 
in  the  Oat,  in  different  species  of  Equisetum,  and, 
above  all,  in  the  Rattan,  the  epidermis  of  which  con- 
tains a  sufficient  quantity  of  flint  to  give  light  when 
struck  by  steel.  The  siliceous  epidermis  serves  as  a 
support,  protects  the  bark  from  the  action  of  insects, 
and  seems  to  perform  a  part  in  the  economy  of  these 
feeble  vegetable  tribes,  similar  to  that  performed  in  the 
animal  kingdom  by  the  shell  of  the  crustaceous  insects. 
I  have  ascertained  by  experiment  that  siliceous  earth 
generally  exists  in  the  epidermis  of  the  hollow  plants*." 

•  Sir  Humphrey  Davy's  Agricultural  Chemistry. 
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Tlie  Bamboo  (Arundo  bambos)  contains  much  silica, 
called  "  tabaslieer." 

2.  Herbaceous  or  Cellular  Integument. 

93.  This  is  the  layer  of  cellular  tissue,  which  lies 
immediately  under  the  epidermis,  and  gives  to  the 
leaves  and  young  stems  their  green  colour.  It  forms 
the  substance  of  the  leaf,  and  in  it  the  changes  effected 
on  the  sap  by  the  atmosphere  take  place ;  hence  it  fre- 
quently contains  the  proper  juices.  It  is  easily  re- 
paired on  the  young  stems  of  woody  vegetables,  hut 
never  on  those  of  annual  plants  or  on  leaves. 

3.  Liber,  Cortex,  or  Bark. 

94.  This  is  found  immediately  under  the  herbaceous 
integument,  and  consists  of  a  vascular  network,  the 
spaces  between  the  vessels  being  filled  up  by  cellular 
tissue.  Neither  spiral  nor  porous  vessels  (20)  are 
found  in  the  bark ;  it  contains  only  proper  vessels. 

95.  The  bark  consists  of  concentric  layers,  each 
being  composed  of  a  layer  of  vascular  tissue  and  one  of 
cellular  tissjie.  There  is  only  one  layer  of  each  in 
young  shoots  one  year  old,  and  the  layer  of  cellular 
tissue  is  external,  or  encloses  the  other.  A  new  layer 
of  each  is  formed  in  each  succeeding  year  within  the 
old  one ;  and  thus,  in  trees,  the  bark  is  made  up  of  as 
many  vascular  layers  as  the  tree  is  years  old;  the  older 
layers  being  pushed  outwards  and  destroyed  by  the 
growth  of  the  new  layers,  and  becoming  a  lifeless 
crust.  Hence  the  bark  may  be  called  endogenous,  or 
growing  from  within. 

96.  The  proper  juices  and  secretions  of  the  plant  re- 
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side  chiefly  in  the  bark,  in  the  innermost  layers ;  and 
hence  it  is  principally  from  this  part  that  ^ve  extract 
those  vegetable  principles  so  useful  in  medicine  and  in 
the  arts. 

97.  In  the  newly  formed  layers  of  bark,  the  sap, 
which  has  been  modified  in  the  leaves  by  the  action  of 
the  air,  descends  to  nourish  and  promote  the  growth 
of  the  plant.  The  outer  bark  also  serves  the  purpose 
of  protecting  the  new  layers  of  wood  and  bark  from 
injury.  The  old  and  hardened  layers  form  an  excellent 
protection  from  external  violence. 

98.  The  bark,  being  the  part  in  which  the  sap  de- 
scends to  supply  the  plant,  is  essential  for  its  increase. 
If  part  of  the  bark  be  removed  from  a  tree  all  round, 
so  as  to  leave  the  wood  bare,  the  part  beneath  will  not 
grow,  the  medium  by  which  the  nutritious  fluids  were 
conveyed  to  it  having  been  removed,  and  the  tree  will 
ultimately  perish.  A  graft  will  not  take  if  its  bark  be 
not  in  contact  with  that  of  the  tree  in  which  it  is  in- 
serted ;  and  a  branch  will  not  take  root  when  surroimded 
with  earth,  if  the  part  be  deprived  of  its  bark. 

99.  The  bark  is  easily  renewed  when  it  has  been 
destroyed,  if  the  injury  be  not  too  severe,  or  too  large 
a  quantity  removed  ;  while  the  renovation  is  going  on, 
it  requu-es  to  be  protected  from  the  access  of  the  air. 
The  renewal  of  the  bark  takes  place  by  means  of  the 
cambium  (111),  which  exudes  from  the  wood  and 
edges  of  the  wound,  and  gradually  repairs  the  injury. 

4.  nie  Wood. 

100.  The  wood  lies  immediately  under  the  bai'k, 
and  makes  the  principal  bulk  of  the  trunk  and  branches. 
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5.  The  Pith  or  Medulla. 

106.  The  pith  is  contained  in  the  medullary  sheath 
or  canal,  which  is  in  the  centre  of  the  tree,  and  the 
sides  of  which  are  composed  of  vessels,  chiefly  spiral, 
disposed  in  a  longitudinal  direction.  In  all  plants  the 
pith  consists  of  cellular  tissue  alone,  and  is  of  a  light 
and  spongy  character.  The  cells  are,  in  general,  very 
regular,  and  of  an  hexagonal  form :  in  the  young  shoots 
of  trees,  and  in  herbaceous  plants,  these  cells  are  filled 
with  aqueous  juices,  which  disappear  as  the  plant  grows 
oldei-j  and  then  they  contain  gas  alone. 

107.  In  herbs,  and  in  some  trees,  the  pith  continues 
of  the  same  diameter  during  the  whole  life  of  the  plant ; 
but,  in  trees,  it  is  generally  obliterated  by  the  pressure 
of  the  woody  layers.  In  many  vegetables  the  pith  dis- 
appears as  the  plant  grows,  and  the  stem  becomes  at 
last  perfectly  hollow,  often,  however,  lined  with  a  thin 
coating  of  pith  resembling  cotton.  This  is  the  case  in 
many  of  the  Umbelliferae,  as  in  Hemlock. 

108.  The  pith,  it  is  supposed,  nourishes  the  young 
wood  and  the  buds  during  the  first  year  of  their  exist- 
ence; and  it  has  been  observed  that  it  retains  its 
moisture  for  a  longer  period  near  the  terminal  bud, 
and  at  the  parts  where  branches  are  given  off. 

109.  Such  is  the  structure  of  the  stems  of  that  very 
large  class  of  plants  which  constitutes  the  third  divi- 
sion. They  are  found  only  in  Dicotyledonous  (408.:\ 
plants,  and  they  are  called  Exogenous,  because  the 
wood,  which  is  tlie  principal  part  of  th^yn,  increases  in 
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diameter  by  the  addition  of  new  matter  at  its  external 
surface  (103). 

110.  In  exogenous  plants,  the  new  matter  being 
added  externally,  a  bark  or  covering  is  necessary  to 
protect  it,  when  young  and  tender,  from  the  action  of 
the  atmosphere,  and  from  external  injury  from  other 
causes  :  hence  an  important  office  of  the  hark.  In  en- 
dogenous plants,  the  new  matter,  being  added  internal- 
ly, is  provided  with  an  excellent  covering,  formed  of 
the  main  substance  of  the  plant,  and  has  no  need  of  a 
separate  protecting  integument.  Thus  the  endogenous 
plant  is  one  uniform  tissue  from  the  circumference  to 
the  centre. 

111.  In  spring  there  is  found  between  the  bark  and 
the  ftlbumum  a  viscid  gelatinous  fluid,  called  cambium, 
which,  it  is  supposed,  is  the  principal  agent  in  fonning 
the  new  layers  of  wood  and  of  bark.  This  fluid  is 
composed  of  the  residue  of  the  cambium  of  the  pre- 
ceding season,  enriched  and  renewed  by  the  descending 
sap,  and  mixed  with  some  of  the  secretions  of  the  ve- 
getable. 

112.  M.  Mirbel  and  others  are  of  opinion  that  the 
cambium  annually  forms  a  new  layer  of  alburnum  and  a 
new  layer  of  bark.  This  is  the  most  simple  mode  of 
formation,  and  probably  that  which  takes  place.  We 
know  that  the  cambium  can  repair  the  bark  when  it  has 
been  injured;  and,  as  the  new  layers  of  wood  and  bark 
are  formed  where  this  fluid  is  found,  it  is  not  unrea- 
sonable to  suppose  that  it  acts  an  important  part  in 
this  process. 

113.  M.  Du  Petit-Thouars  advanced  a  singular 
theory,  namely,  that  the  successive  formation  of  woody 
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It  consists  of  concentric  layers,  each  of  which  is  com- 
posed of  a  layer  of  cellular  tissue  and  one  of  vascular 
tissue.  In  young  shoots,  one  year  old,  there  is  only 
one  layer  of  vascular  tissue,  which  lies  upon  the  me- 
dullary sheath  (106).  In  each  succeeding  year  there 
are  two  layers  foi-med,  one  of  cellular  tissue  and  one  of 
vascular  tissue,  of  which  the  latter  is  the  external. 
Hence  the  age  of  a  stem  of  this  kind  may  be  known 
by  the  number  of  concentric  vascular  cylinders  in  the 
wood ;  this  is  easily  seen,  as  the  layers  of  cellular  tissue 
which  intei-vene  between  the  layers  of  vascular  tissue 
render  the  latter  very  distinct. 

101.  The  external  woody  layers  next  the  bark  are 
called  the  alburnum,  and  differ  from  the  internal  layers 
or  true  wood  in  being  younger,  softer,  more  succulent, 
and  of  a  lighter  colour. 

102.  The  true  wood  is  formed  by  the  inner  layers 
of  the  alburnum,  which  gradually  acquire  a  greater  de- 
gree of  hardness  :  the  transition  from  alburnum  to  true 
wood  is,  however,  almost  imperceptible. 

103.  To  supply  the  place  of  the  alburnum,  which  is 
thus  altered,  a  new  layer  (consisting  of  a  layer  of  cel- 
lular tissue  and  one  of  vascular  tissue)  is  formed  an- 
nually next  the  bark:  it  is  pushed  inwards,  and  be- 
comes more  compact  by  the  pressure  of  each  succeeding 
annual  layer,  till  at  last  it  becomes  almost  solid,  the 
sides  of  the  vessels  and  cells  being  squeezed  close  to- 
gether :  hence  the  greater  hardness  of  such  trees  in  the 
centre.  Thus  the  wood  in  such  stems  is  exogenous,  or 
growing  from  without. 

104.  The  fasciculi  or  bundle  of  vessels  which  com- 
pose the  cylindrical  layers  are  separated  at  different 
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points  by  masses  of  cellular  tissue,  extending  from  the 
centre  or  pith  (106.)  towards  tlie  circumference,  caus- 
ing an  appearance  of  alternate  rays  of  vessels  and  cel- 
lular tissue.  These  are  called  medullary  rays  (from 
their  radiated  appearance),  medullary  prolongations,  or 
insertions.  The  use  of  the  medullary  rays  is  unknown. 
It  has  been  conjectm-ed  that  they  serve  for  the  hori- 
zontal diffusion  of  the  fluids. 

105.  The  wood  gives  passage  to  the  sap  from  the 
root  to  the  buds  and  leaves,  and  contains  many  of  the 
secretions  of  the  plant.  It  has  been  supposed  that  part 
of  the  sap  rises  through  that  part  of  the  wood  next  to 
the  pith  (the  medullary  sheath),  and  is  conveyed  thence 
to  the  buds,  being  somewhat  altered  in  its  properties 
during  its  course,  and  rendered  fit  for  promoting  the 
growth  and  evolution  of  the  leaves  ;  and  that  the  rest 
of  the  sap  rises  through  the  alburnum  (the  vessels  of 
which,  being  young,  soft,  and  not  compressed,  are  well 
adapted  for  the  passage  of  fluids),  and  is  conveyed  to 
the  leaves  when  formed,  there  to  undergo  changes 
which  render  it  fit  to  promote  the  gro«i;h  of  the  plant. 
Little  is  known  with  respect  to  the  particular  functions 
of  each  part  of  the  wood,  excepting  the  alburnum,  the 
latest  formed  layer  of  which  gives  passage  upwards  to 
the  sap.  Thus  it  would  seem  that  the  new  layer  of 
alburnum  is  formed  for  the  nourishment  of  the  plant, 
by  conveying  the  sap  to  the  leaves  ;  and  this  explains 
why  a  serious  injury  of  this  part  is  so  fatal.'  When  it 
is  destroyed,  its  office  is  very  imperfectly  performed  by 
an  old  layer,  filled  with  secretions,  or  hardened,  and 
with  the  vessels  contracted  by  pressure. 
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while  those  whose  tissue  is  dense  require  a  much  longer 
period  to  attain  any  considerable  size,  as  the  Oak  and 
Elm :  but  the  latter  are  capable  of  acquiring  a  much 
greater  size  and  thickness  than  the  former.  Adanson 
mentions  having  seen  in  the  Cape  Verd  Islands  some 
Baobabs  about  30  feet  in  diameter,  or  nearly  100  feet  in 
circumference.  These  are  the  largest  trees  in  the  world. 
Heat  and  moisture  enable  trees  to  grow  to  a  consider- 
able magnitude ;  and  hence  the  largest  trees  are  found 
in  tropical  climes. 


CHAP.  III.— BUDS. 


120.  Buds  are  those  little  bodies  which  grow  on  the 
surfaces  of  vegetables,  and  contain,  in  a  dormant,  or 
rather  latent  state,  the  germ  or  rudiment  of  an  entire 
plant,  or  of  part  of  a  plant,  ready  to  be  developed  when 
the  season  is  favourable,  and  capable  of  growing  or  being 
enlarged  in  two  opposite  directions  (27).  They  are  the 
first  results  of  vegetation,  and  the  leaves,  branches,  and 
flowers  are  at  first  contained  in  buds.  The  period  of 
tlieir  evolution  depends  principally  on  the  warmth  of 
the  season.  Those  in  a  hot-house,  or  in  a  warm  expo- 
sure, are  first  developed.  Severe  cold  destroys  them 
altogether. 

121.  It  is  the  opinion  of  many  botanists,  that  germs 
or  rudiments  of  buds  exist  within  the  plant,  and  are 
formed  at  the  same  time  as  the  stem  and  branches- 
that  those  only  become  developed  which  meet  with  an 
abundant  supply  of  sap,  arising  from  some  obstruction 
m  Its  course,  which  causes  it  to  accumulate  -;  that  they 
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develope  as  leaves  and  branches,  or  as  roots,  according 
to  the  medium  in  which  they  shoot,  becoming  buds 
(generally  so  called)  when  exposed  to  light  and  air, 
and  roots  when  they  strike  into  the  earth  ;  and  that  the 
buds  arise  at  the  axilla  of  the  leaf  (between  the  leaf 
and  the  stem,  at  the  angle  formed  by  their  meeting), 
because  the  branching  off  of  the  fibres  of  the  leaf  from 
the  stem  impedes  the  sap  in  its  course  at  these  particu- 
lar parts.  A  bud  may  be  observed  in  the  axilla  of 
every  leaf. 

122.  If  a  young  tree  be  inverted,  the  branches  being 
placed  in  the  earth,  it  will  live :  roots  will  come  from 
the  buried  branches,  and  leaves  and  flowers  from  the 
roots.  In  this  case  the  branches  are  not  changed  into 
roots,  nor  the  roots  into  branches  ;  but  the  undeveloped 
buds  or  germs  in  the  roots  become  branches,  &c.  when 
exposed  to  the  atmosphere ;  while  those  of  the  branches 
become  radicles  or  rootlets,  when  developed  in  the 
earth. 

123.  M.  Richard  enumerates  <ive  distinct  kinds  of 
buds :  the  Proper  or  Common  Bud,  the  Turio,  the  Bulb, 
the  Tubercle,  and  the  Bulbil. 

124.  The  Proper  buds  are  those  commonly  called 
buds,  found  upon  the  branches  of  trees,  arbuscles,  or 
shrubs,  in  the  axilla  of  the  leaf,  or  at  the  extremity  of 
the  twig.  They  are  composed  of  scales  enveloping 
each  other,  and  frequently,  in  trees  of  our  climate,  co- 
vered with  a  viscid  resinous  substance,  and  having  a 
downy  texture  within,  for  the  purpose  of  protecting 
them  from  cold.  These  scales  consist  of  leaves  simi- 
lar to  those  to  be  afterwards  developed,  but  checked 
and  almost  blasted  by  being  put  forth  before  there 
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layers  is  caused  by  the  development  of  buds,  from 
which,  in  spring,  issue  numerous  fibres,  which  descend 
in  the  cambium  between  the  liber  and  the  alburnum. 
In  gliding  downwards  they  meet  the  fibres  which  de- 
scend from  other  buds,  and  form  a  layer  of  greater  or 
less  thickness,  which  soon  becomes  solid,  and  forms  a 
layer  of  wood. 

114.  Each  bud  is  regarded  as  a  separate  system  of 
vegetation.  The  buds  are  considered  so  many  indivi- 
duals placed  upon  a  common  stock,  and  elongating  in 
two  ways — upwards,  forming  new  stems  and  branches, 
leaves,  &c. — and  downwards,  forming  roots  ;  the  de- 
scending fibres  being  the  roots  which  the  buds  put 
forth,  and  the  cambium  bearing  the  same  relation  to 
the  roots  of  the  bud  as  the  soil  does  to  a  germinating 
seed.  M.  Thouars  considers  buds  as  analogous  in 
structure  and  mode  of  development  to  the  embryo  of 
the  seed,  which  in  germinating  produces  a  young  stem 
analogous  to  the  scion  produced  by  the  growth  of  a 
bud.  He  calls  the  latter  a  fixed  or  adherent  embryo, 
while  he  denominates  that  within  the  seed  a  free  em- 
bryo. Thus  the  wood  and  bark  are  considered  as 
formed  of  the  roots  of  the  buds  which  are  annually  de- 
veloped on  the  surface  of  the  vegetable. 

115.  Grew,  Malpighi,  and  Duhamel,  supposed  that 
the  cambium  forms  annually  a  layer  of  liber,  which  se- 
parates into  two  layers— an  external  one,  which  be- 
comes bark— and  an  internal  one,  which  is  converted 
mto  alburnum.  A  new  cambium  exudes  from  the 
outer  surface  of  the  internal  layer,  and  forms  a  new  li- 
ber, which  undergoes  similar  changes.  "  Every  year," 
says  Grew,  "  the  bark  of  a  tree  is  divided  into  two 
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parts,  and  distributed  two  contrary  ways  :  the  outer 
part  falletli  off  towards  the  skin,  and  at  length  becomes 
skin  itself ;  the  inmost  portion  of  the  bark  is  annually 
distributed  and  added  to  the  wood."  This  opinion  is 
now  abandoned,  and  the  only  theories  now  adopted  are 
those  of  MM.  Mirbel  and  Thouars. 

116.  Whatever  may  be  the  mode  in  which  the  for- 
mation of  the  new  layers  takes  place,  it  is  known  that 
the  new  matter  Avliich  forms  them  desceiids  from  the 
leaf  buds  or  leaves,  either  in  the  innermost  layers  of 
the  bark,  or  between  it  and  the  alburnum. 

117.  If  all  the  buds  or  leaves  be  removed  from  the 
upper  part  of  a  branch,  no  increase  in  diameter  will 
take  place  above  those  that  are  left.  If  a  ring  of  bark 
be  removed  from  a  tree,  the  part  below  will  not  in- 
crease in  thickness,  and  the  upper  lip  of  the  wound  will 
heal  quickly,  while  the  lower  lip  will  not.  This  opera- 
tion has  been  recommended  for  improving  the  fruit  of 
trees ;  the  descending  sap  or  cambium,  being  confined 
to  the  upper  part,  increases  the  size  of  and  enriches  the 
flowers  and  fruit  developed  above  the  place  from  which 
the  ring  has  been  removed.  This  is  called  ringing ; 
care  must  be  taken  to  make  the  ring  very  narrow,  in 
order  that  the  parts  may  easily  reunite :  See  par.  98. 

118.  If  a  ligature  be  placed  tightly  round  the  bark 
of  a  tree,  the  part  above  the  ligatui-e  will  swell,  but 
not  the  part  below ;  and  it  has  been  observed  that  the 
rate  of  increase  of  the  diameter  of  any  part  of  a  branch 
or  tree  is  in  proportion  to  the  number  of  leaf-buds  de- 
veloped above  that  part. 

119.  Those  trees  which  have  a  light  spongy  texture, 
as  the  Poplar  and  the  Willow,  grow  very  rapidly  ; 
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is  a  suflScient  degree  of  warmth  in  the  atmosphere. 
They  shrink,  harden,  and  form  an  excellent  protection, 
till  the  season  is  more  favourahle,  for  the  more  inter- 
nal leaves,  which,  if  exposed  while  too  young  and  ten- 
der, would  undergo  the  same  fate.  In  trees  growing 
in  warm  climates,  these  external  scales  are  often  absent, 
the  leaf  expanding  without  any  such  protection,  as  in 
the  Horse-chestnut  {jEscuIus)  in  India :  in  this  country 
its  buds  are  enveloped  by  a  great  number  of  scales. 

J  25.  They  are  formed  in  summer,  when  vegetation 
is  vigorous,  and  the  sap  flows  freely  in  the  plant,  grow 
a  little  in  autumn,  and  remain  stationary  during  the 
winter.  In  spring,  they  partake  of  the  general  impulse 
which  vegetation  receives  from  the  increased  heat  of 
the  earth  and  atmosphere,  and  begin  to  expand ;  they 
become  gradually  enlarged ;  their  scales,  or  hyberna- 
cula,  are  pushed  aside,  and  the  organs  they  protected 
begin  to  appear.  In  warm  countries  where  vegetation 
is  more  vigorous,  and  the  sap  flows  freely  during  the 
whole  year,  there  is  less  interval  between  their  forma- 
tion and  evolution.  In  the  axilla  of  every  leaf;  how- 
ever young,  though  still  in  the  bud,  a  small  conical 
pointed  body  may  be  observed :  this  is  the  rudiment 
of  the  bud  of  the  succeeding  season,  thus  apparent  more 
than  twelve  months  before  it  is  to  be  developed. 

126.  Those  which  are  long  and  pointed  generally 
produce  leaves  and  branches,  and  are  called  foliiferous. 
Those  Avhich  are  larger  and  more  rounded  contain 
flowers,  and  are  called /on/erow*.  Some  contain  both 
leaves  and  flowers,  and  are  called  mixt,  as  Lilac  (Sy- 
ringa  vulgaris). 

127.  The  Turio  is  tlie  bud  of  perennial  roots,  grow- 
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ing  from  the  upper  part  of  the  root,  and  producing  tlie 
new  stem  (37). 

128.  The  Bulb  has  been  described  under  the  term 
"  bulbous  root"  (50).  It  may  be  considered  as  a  bud, 
because  it  contains  the  rudiment  of  the  future  plant; 
but  if  we  consider  it  with  regard  to  function,  it  may, 
perhaps,  with  more  propriety  be  viewed  as  a  stem  with 
a  bud,  as  it  contains  nutritious  matter  for  the  develop 
ment  and  growth  of  this  bud  (69).  Hence,  in  plants 
with  bulbous  roots,  the  virtues  are  found  in  the  bulb, 
as  in  Onion,  Garlic,  Squill,  &c. 

129.  Tlie  Tubercle  has  been  described  under  the  term 
"  tuberous  root"  (46).  It  may  be  considered  a  short, 
fleshy,  subterraneous  stem,  the  eyes  on  its  surface  be- 
ing analogous  to  the  buds  on  the  stem. 

130.  "  Bulbils"  says  Richard,  "  are  a  species  of  small 
solid  or  scaly  buds,  growing  on  different  parts  of  the 
plant,  and  capable  of  independent  vegetation,  that  is, 
being  detached  from  the  mother  plant,  they  become 
developed,  and  produce  a  vegetable  perfectly  similar  to 
that  which  gave  them  birth.  Plants  which  produce 
buds  of  this  kind  are  called  viviparom." — "  These  are 
either  produced  in  the  axilla  of  the  leaves,  as  in  the 
Orange  Lily  (Lilium  bulbiferum),  or  they  are  developed 
in  the  place  of  the  flowers,  as  in  the  Mountain  Garlic 
(Allium  carinatum)." — Nouveaux  Elemens  de  Bota- 
niqne,  p.  117. 

131.  M.  Richard  considers  sporules,  the  small  bodies 
which  are  developed  in  different  parts  of  Ferns,  Moss- 
es, Lichens,  &c.,  as  true  bulbils ;  being  destitute  of  the 
radicle  (414),  the  gemmule  (413),  and  the  cotyledon 
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(405),  to  possess  which  he  considers  as  an  essential 
character  of  the  true  seed. 

132.  Endogenous  plants  seldom  produce  more  than 
two  or  three  buds,  and  frequently  only  one  bud  an- 
nually, as  in  the  Palm,  the  bud  oif  which  has  the  appear- 
ance of  a  cabbage,  and  in  the  Onion,  and  other  bulb- 
ous plants.  Exogenous  plants  have  a  great  many  buds  • 
Annual  and  biennial  plants  do  not  produce  buds  :  they 
bear  a  plentiful  supply  of  seeds  for  the  purpose  of  pro- 
pagation. 


CHAP.  IV.— LEAVES. 

133.  Leaves  are  flat  greenish  organs,  of  various 
shapes,  growing  from  the  stem  or  branches;  at  first 
they  are  concealed  in  buds,  but,  as  the  season  advances, 
they  are  gradually  unfolded,  and  come  forth  expanded, 
presenting  a  large  surface  for  the  action  of  air  and 
light. 

134.  Leaves  are  formed  by  an  expansion  of  the  fibres 
of  the  stem  at  particular  parts.  These  fibres  are  bun- 
dles of  vessels,  chiefly  spiral  and  proper  vessels,  which 
by  tbeir  ramification  form  a  network,  or  skeleton, 
which  is  filled  xip  by  cellular  tissue,  continuous  with 
the  herbaceous  integument  of  the  stem.  The  whole  is 
covered  by  the  cuticle.  The  spiral  vessels  are  supposed 
to  be  derived  chiefly  from  the  medullary  sheath ;  while 
the  proper  vessels  are  continuous  with  the  bark.  Many 
of  the  vessels  must  be  continuous  with  the  alburnum. 

135.  When  the  bundle  of  fibres  spread  out  imme- 
diately on  leaving  the  stem,  the  leaf  is  called  sessile,  as 
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in  the  White  Poppy  {Papaver  somniferum).  See  Fig,  7, 
the  leaf  of  Horned  Poppy  {Glaucium  luteum), 

Fig.  7- 


136.  When  the  fihres  are  clustered  together  for  a 
little  way  before  they  expand,  they  constitute  what  is 
called  a  petiole  or  footstalk,  as  in  the  Horse-chestnut, 
(^^scidm  hippocastanum),  and  most  trees.  Hence  the 
leaf  has  been  divided  into  the  petiole,  and  the  lamina 
or  disc,  the  leafy  part.  See  Fig.  8,  the  leaf  of  Black 
Bryony  {Tamus  communis). 


Fig.  8. 
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137.  In  some  cases,  as  in  the  simple  leaves  of  the 
Mimos£e  of  New  Holland,  the  lamina  is  not  developed, 
and  the  petiole  hecomes  expanded,  or  leafy,  in  which 
case  it  is  called  phi/llodium. 

138.  The  projecting  lines  seen  on  the  under  surface  of 
the  leaf,  and  called  veins  or  nerves,  are  the  ramifications 
of  the  vascular  fihres  which  proceed  from  the  stem. 
They  terminate  in  the  surface  of  the  leaf  by  a  pore  or 
stoma  (89). 

139.  Most  leaves  are  divided  into  two  lateral  halves 
by  a  large  vein  extending  from  the  base  to  the  summit. 
This  is  a  continuation  of  the  petiole,  and  is  called  the 
midrib.  From  its  base  and  sides  the  other  veins  pro- 
ceed and  spread  in  all  directions.  See  Frontispiece, 
Fig.  4,  the  leaf  of  the  Common  Primrose. 

140.  In  the  leaves  of  most  exogenous  (109)  or  dico- 
tyledonous plants  (408),  the  veins  form  a  kind  of  net- 
work, leaving  the  midrib  abruptly,  branching  irregu- 
larly among  the  cellular  tissue,  and  uniting  frequently 
with  each  other.    See  Fig.  4. 

141.  In  the  leaves  of  most  endogenous  (82-3)  or  mo- 
nocotyledonous  plants  (406),  the  veins  proceed  directly 
from  the  base  to  the  apex,  or  diverge  gradually  from 
the  midrib,  are  little  ramified,  placed  parallel  to  each 
other,  and  connected  by  simple  transverse  veins.  See 
Frontispiece,  Fig.  3,  the  leaf  of  Lady's  Slipper  one  of 
the  Orchidece. 

Leaves  are  either  simple  or  compound 

142.  In  a  simple  leaf  (Fig.  8,  page  44),  the  petiole 
IS  undivided,  and  the  lamina  or  disc  consists  of  a  single 
piece.  The  simple  leaf,  when  divided  deeply,  some- 
Avhat  resembles  the  compound  leaf:  in  the  simple  leaf 
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however,  each  division  is  continuous  in  its  leafy  part 
with  the  leafy  parts  of  the  divisions  on  each  side,  so 
that  we  cannot  completely  sepai-ate  one  division  with- 
out tearing  more  or  less  those  between  which  it  is 
situated. 

143.  A  compound  leaf  (compositum),  consists  of  se- 
veral leaves  or  leaflets  (foliola)  attached  to  a  common 
petiole  (rachis),  and  quite  distinct  from  each  other  in 
every  part,  so  that  one  may  be  detached  without  inju- 
ring any  of  the  others.  See  Fig.  9,  par.  157.  Buds 
are  not  found  in  the  axillae  ^121)  of  the  leaflets  of  com- 
pound leaves.  In  them  they  occur  only  at  the  base  of 
the  common  petiole ;  and  the  whole  is  considered  as 
only  one  leaf.  The  branches  of  the  petiole  or  petioles 
of  the  leaflets  are  cViWe A  petiokts,  or  secondary  petioles. 
Sometimes  the  petiolet,  or  rather  the  leaflet,  is  com- 
pound, in  which  case  the  whole  leaf  is  called  decom- 
pound. And  when  the  leaflets  arise  from  the  tertiary 
petioles,  or  branches  of  the  secondary  petioles,  the  leaf 
is  called  supra  decompound. 

According  to  their  Duration  on  the  stem,  the  leaves 
are, 

144.  Caducous,  when  they  fall  early,  as  in  the  Plane- 
tree. 

145.  Deciduous,  when  they  fall  before  the  new  leaf 
appears,  as  in  the  Horse-chestnut  and  most  other  trees^. 

146.  Marcescent,  w  hen  they  wither  before  falling,  as 
in  the  Oak  and  many  other  trees. 

147.  Persistent,  or  Evergreen  (Sempervirens),  when 
they  remain  on  the  vegetable  one  winter  or  longer,  as 
the  Ivy,  the  Pine,  the  Myrtle,  the  Common  Laurel,  &c. 
Plants  of  this  kind  are  called  Evergreens. 
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148.  In  the  generality  of  plants  the  leaves  annually 
decay,  and  are  reproduced  in  the  spring.    It  is  sup- 
posed that  before  the  leaf  fiills  there  is  a  kind  of  joint 
formed  between  it  and  the  stem.    This  is  effected  by 
the  deposition  of  hard  matter,  and  by  the  drying  and 
shrinking  of  their  tissue  at  their  junction  with  the  stem. 
In  very  warm  climates  their  decay  occurs  at  the  con- 
clusion of  the  summer,  when,  from  the  dryness  of 
the  soil,.^jqLd  the  evaporation  caused  by  the  excessive 
heat,  they  are  scantily  supplied  with  sap.  In  temperate 
climes  their  fall  takes  place  in  autumn,  when  the  wea- 
ther is  becoming  colder.    Their  fall  is,  of  course,  al- 
ways preceded  by  the  cessation  of  the  circulation  in 
them.    This  may  be  partly  the  eiFect  of  their  decay 
from  exhaustion,  but  it  is  most  probably  the  principal 
cause  of  that  decay.    Leaves  with  the  petioles  jointed 
on  the  stem  fall  first ;  next,  those  of  which  the  petioles 
are  not  jointed ;  and,  lastly,  those  which  are  sessile. 

149.  Plants  which  are  destitute  of  leaves  are  called 
aphyllm:  Glass- wort  {Salicornia),  Dodder  (Cuscuta). 

150.  There  are  two  sets  of  veins  or  vessels  in  the 
leaf;  one  proceeding  to  the  upper  surface  from  the 
stem,  and  conveying  from  it  the  sap  for  the  purpose  of 
being  exposed  to  the  action  of  air  and  light.  This 
sui-face  is,  in  trees  and  shrubs,  constantly  turned  to  the 
light,  and  is  said  to  be  destitute  of  pores  or  stomata. 
The  other  set  of  vessels  proceeds  from  the  lower  sur- 
face of  the  leaf  to  the  bark,  and  conveys  to  it  the  sap, 
now  rendered  fit  for  the  nutrition  of  the  plant.    If  the 
leaves  of  a  branch  be  placed  so  that  the  upper  surface 
be  turned  towards  the  earth,  they  will  gradually  re- 
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sume  their  natiu-al  position ;  and  if  prevented  from  do- 
ing this,  tliey  will  wither  and  die. 

151.  The  under  surface  abounds  with  stomata, 
through  which  the  watery  part  of  the  sap  passes  off  in 
vapour.  In  aquatic  plants  the  upper  surfaces  of  those 
leaves  which  float  on  water  are  provided  with  most 
stomata,  for  the  purpose  of  evaporation,  as  this  process 
cannot  take  place  in  water. 

152.  The  leaves  of  succulent  plants,  such  as  the 
Cactus  and  the  Aloe,  are  provided  with  few  pores,  and 
evaporate  very  slowly,  and  may  be  considered  as  re- 
servoirs of  nutritious  matter  for  the  use  of  the  plant ; 
in  great  heats,  and  in  a  dry  soil,  preserving  its  exist- 
ence by  their  power  of  retaining  the  fluids  which  are 
absorbed.  Plants  which  grow  in  dry  and  parched  si- 
tuations, where  supplies  of  rain  are  very  scarce,  have 
leaves  of  this  kind.  The  thin  small  leaves  of  the  Fir 
are  of  an  opposite  nature,  being  provided  with  nume- 
rous pores,  and  evaporating  freely. 

153.  The  leaves,  it  has  been  supposed,  have  the 
power  of  lowering  their  temperature  in  the  night,  by 
which  they  condense  the  watery  vapour  in  the  atmo- 
sphere ;  it  is  then  absorbed  in  the  form  of  dew.  In 
grasses  and  other  herbaceous  plants,  the  leaves  of  which 
grow  vertically,  and  have  their  opposite  surfaces  much 
alike  in  appearance,  the  absorption  of  imtritive  mat- 
ter from  water,  or  from  the  vapour  diffused  through 
the  atmosphere,  is  carried  on  indifferently  by  either 
surface.  In  trees,  the  leaves  of  which  have  distinct 
upper  and  under  surfaces,  differing  from  each  other 
also  in  appearance,  this  absorption  is  carried  on  only 

by  the  imder  surface. 
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154.  This  was  ascertained  by  Bonnet,  who  laid  wa- 
ter alternately  on  both  surfaces  of  the  leaves  of  many 
trees  and  herbs,  and  found  that  those  of  the  trees  lived 
longest  when  their  inferior  surfaces  were  laid  on  the 
water ;  while  those  of  some  of  the  herbs  lived  equally 
well  with  either  surface  applied  to  the  water,  and  of 
other  herbs,  the  leaves  throve  best  with  their  upper 
surfaces  next  the  water. 

155.  Some  leaves  have  the  power  of  producing  from 
their  margins  buds  capable  of  becoming  new  plants. 
The  seeds  or  buds  of  the  Ferns  (Filices)  are  produced 
in  this  situation.  The  Bryophyllum  and  the  Marsh 
Bog-orchis  (Mahxis  paludosa,  Oplirys  p.  Linn.)  also 
produce  buds  from  the  margins  of  their  leaves.  The 
buds  on  the  Malaxis  are  in  the  form  of  papilla,  at  the 
extremity  of  the  leaf. 

156.  Thus,  it  will  be  seen  that  leaves  are  organs  of 
great  importance  in  the  vegetable  economy  :  they  ab- 
sorb nutritious  matter  from  the  vapour  and  other  gases 
diffused  through  the  atmosphere  ;  discharge  the  watery 
part  of  the  sap  by  evaporation ;  and  expose  it  to  the 
action  of  air  and  light,  by  which  it  is  rendered  fit  for 
the  nutrition  of  the  vegetable.  See  189,  &c.  Hence 
the  virtues  of  plants  frequently  reside  in  their  leaves. 
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CHAP.  V._APPENDAGES. 

157.  Stipules.  The  stipules  are  small  leafy  appen- 
dages at,  the  base  of  a  petiole  or  sessile  leaf,  of  the 
same  structure  as  the  leaf  to  which  they  are  appended, 
but  frequently  of  a  different  figure.  (See  Fig.  9,  the 
leaf  of  White  Dog-Rose.)  The  leafy  appendages, 
winging  the  lower  part  of  the  petiole,  are  the  stipules. 

Fig.  9. 


138.  They  are  never  found  in  Monocotyledonous 
plants,  but  occur  frequently  in  the  Leguminosse  and 
Rosacese,  and  almost  always  in  the  Betulinese,  Salici- 
neae,  Magnoliacese,  and  in  the  exotic  genera  of  the  Ru- 
biacese. 

159.  When  the  margins  of  the  stipules  adhere  so  as 
to  form  a  leafy  sheath  round  the  stem,  they  form  what 
is  called  an  Ochrea,  as  in  the  Polygonese. 

160.  Tendrils  (Cirrhi),    Tliread-like  appendages, 
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generally  found  in  plants  which  have  feeble  stems,  un- 
able to  support  themselves,  as  the  Pea,  the  Vine,  the 
Vetch,  &c.  They  wind  spirally  round  neighbouring- 
bodies,  and  thus  support  the  plant. 

161.  They  are  supposed  to  be  abortive  petioles 
(136),  peduncles  (211),  or  branches  ;— petioles  in  the 
Pea  and  the  Vetch,  peduncles  or  racemes  (233)  in  the 
Vine.  In  some  species  of  Smilax  they  are  considered 
abortive  stipules. 

162.  Spines  or  Thorns.  Sharp-pointed  organs, 
which  arise  from  the  woody  or  internal  part  of  the  ve- 
getable. They  are  supposed  to  be  abortive  buds,  as 
m  the  Sloe-tree,  the  thorns  of  which  are  converted  in- 
to branches  if  it  be  transplanted  to  a  rich  soil. 

163.  Pkickles  {Aculei)  arise  from  the  bark  only, 
and  can  be  easily  detached,  as  in  Rose,  Bramble,  &c.  ' 

164.  Glands,  minute  globular  bodies  observed  in 
many  parts  of  the  plant,  as  at  the  base  of  the  sexual 
organs  in  the  Cruciferse,  destined  to  secrete  a  particu- 
lar juice  from  the  general  mass  of  fluids.    This  name 
is  also  applied  to  the  receptacles  filled  with  essential 
oil  in  many  parts  of  the  Aui-antiacese,  and  particularly 
m  the  leaves  of  the  Myrtacea  and  Labiatse.  These 
are  called  vesicular  glands,  and  may  be  easily  seen  in 
the  leaves  of  the  Myrtle  and  of  the  Orange,  giving 
them  a  dotted  appearance.    The  Ice-plant  takes  its 
name  from  the  number  of  glands  on  its  surface,  filled 
with  a  clear,  colourless,  transparent  liquid. 

165.  Haibs  are  found  chiefly  on  plants  which  grow 
in  dry  situations,  and  in  these  cases  it  is  thought  that 
they  enlarge  the  absorbing  surface.  They  are  not 
tound  on  very  succulent  or  on  aquatic  plants.    In  many 
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plants  the  hairs  are  the  excretory  ducts  of  glands,  as  in 
the  Nettle  (Urtica),  the  hairs  of  which  irritate  the 
skin  by  pouring  in  an  acrid  fluid.  When  very  thickly 
set,  they  protect  from  the  effects  of  too  great  heat  or 
cold,  as  in  the  Great  Mullein. 


CHAP.  VI.— NUTRITION  IN  VEGETABLES. 

166.  Vegetables  consist  principally  of  carbon  (char- 
coal), oxygen,  and  hydrogen ;  they  also  contain  small 
quantities  of  nitrogen,  lime,  magnesia,  &c.  They  de- 
rive the  principal  part  of  their  nourishment  from  the 
soil.  The  porous  extremities  of  the  rootlets  absorb 
the  fluids  with  which  they  come  into  contact.  These 
fluids  consist  chiefly  of  water,  holding  in  solution  de- 
cayed animal  and  vegetable  substances,  and  various 
earthy  matters,  as  lime,  alumina,  magnesia,  silex,  po- 

tassa,  and  soda. 

167.  The  animal  and  vegetable  matters  are  essential, 
forming  the  main  substance  of  the  food  of  the  plant. 
Hence  lands  which  have  been  covered  with  wood  afford 
excellent  crops.  The  action  of  the  earthy  matters  on 
the  plant  is  not  so  well  ascertained.  It  is  most  pro- 
bable that  they  act  as  a  stimulus  to  the  absorbing  fibres 
of  the  root ;  and  within  the  plant,  as  a  condiment,  by 
their  stimulating  properties  assisting  to  keep  up  the 
action  of  the  solids  in  elaborating  the  food ;  and  also 
forming  an  important  part  of  the  secretions.  In  the 
soil  the  different  earths  and  salts  assist  in  decomposing 
the  animal  and  vegetable  remains. 

168.  The  food  of  vegetables  must  always  be  taken 
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in  a  fluid  form,  as  the  spongioles  are  incapable  of  ab- 
sorbing solid  matter.  Hence  there  is  no  need  of  teeth 
for  the  purpose  of  masticating  the  food.  The  spon- 
gioles cannot  continue  long  to  absorb  a  thick  or  viscid 
fluid,  as  they  would  be  clogged  up  by  it,  and  hence  a 
plentiful  supply  of  water  is  necessary.  Water  also  af- 
fords two  of  the  most  necessary  elements  of  vegetable 
matter,  oxygen  and  hydrogen ;  and  when  there  is  a  de- 
ficiency of  decayed  organic  matter,  the  water  derived 
from  the  atmosphere  must  be  the  principal  source  from 
which  these  elements  are  procured. 

169.  Four  kinds  of  earth  are  generally  found  in 
soils  :  alumina,  argil,  or  clay ;  sand  or  silex ;  lime  or 
calcareous  earth ;  and  magnesia.  These  constitute  two 
principal  kinds  of  soils ;  stifi',  from  an  excess  of  clay, 
or  what  is  called  argillaceous ;  or  dry,  loose,  and  sandy, 
from  an  excess  of  siliceous  matter. 

170.  "  The  silica  in  soils  is  usually  combined  with 
alumina  and  oxide  of  iron,  or  with  alumina,  lime,  mag- 
nesia, and  oxide  of  iron,  forming  gravel  and  sand  of 
difl^erent  degrees  of  fineness.  The  carbonate  of  lime 
IS  usually  in  an  impalpable  form,  but  sometimes  in  the 
state  of  calcareous  sand.  The  magnesia,  if  not  com- 
bined with  the  gravel  and  sand  of  soil,  is  in  a  fine 
powder  united  to  carbonic  acid.  The  impalpable  part 
of  the  soil,  which  is  usually  caUed  clay  or  loam,  con- 
sists of  silica,  alumina,  lime,  and  magnesia."—"  The  ve- 
getable and  animal  matters  are  sometimes  fibrous,  some- 
times entirely  broken  down  and  mixed  with  the  soil  *." 

171.  A  stiff"  argillaceous  soil  opposes  the  entrance 
of  air  to  the  seed,  the  free  growth  and  penetration  of 

*  Sir  H.  Davy's  Agricultural  Chemistry. 


5^  NUTRITION  IN  VEGETABLES. 

the  roots,  and  retains  a  great  deal  of  moisture,  which 
enfeebles  the  roots,  and  renders  the  crops  which  grow 
in  it  insipid,  watery,  or  dropsical.  It  requires  to  be 
mixed  with  a  light  dry  earth,  and  to  be  frequently 
turned  up  by  the  plough  that  the  clods  may  be  broken 
down  and  pulverised.  The  deficiency  of  silex  in  this 
kind  of  soil  is  also  another  cause  why  crops  grown  in 
it  are  weak  and  feeble  (92). 

172.  A  loose  sandy  soil  does  not  retain  the  moisture 
afforded  by  the  rain,  which  is  so  essential  to  the  growth 
of  the  plant ;  and,  owing  to  its  want  of  cohesion,  can- 
not fix  the  plant,  so  that  when  young  it  is  liable  to  be 
rooted  up  by  the  winds.  Besides  these  mechanical 
bad  effects  of  a  loose  sandy  soil,  it  is  also  inadequate 
to  the  growth  of  crops  from  the  absence  of  lime  and 
alumina,  which,  there  is  every  reason  to  suppose,  exert 
such  a  beneficial  agency  on  the  plant  (167).  From 
these  causes,  this  kind  of  soil  is  also  deficient  in  natural 
vegetable  productions,  the  remains  of  which  afford,  in 
good  soils,  so  large  a  proportion  of  the  food  of  the 
plant.  A  soil  such  as  this  must  be  improved  by  the 
admixture  of  argillaceous  and  calcareous  earth,  and 
must  be  well  manured,  or  have  a  crop  of  some  light 
vegetable  ploughed  in  with  it,  before  it  can  be  con- 
sidered as  fit  for  the  production  of  a  good  crop. 

173.  Besides  tliese,  there  are  many  other  circum- 
stances which  affect  the  productiveness  of  soils ;  such 
as,  the  facility  with  which  they  are  heated  by  the  rays 
of  the  sun  ;  the  length  of  time  they  retain  their  heat  ; 
their  power  of  absorbing  moisture  from  the  air ;  the 
degree  of  evaporation  from  their  surface  ;  their  power 
in  acting  upon,  combining  with,  and  retaining  the  or- 


NUTRITION  IN  VEGETABLES.  6& 

ganized  matter  in  the  soil,  which  is  greatest  in  rich 
soils,  those  which  contain  much  alumina  and  carbonate 
of  lime,  and  least  in  sandy  soils,  in  which  the  organic 
matters,  not  being  attracted  by  the  soil,  are  decom- 
posed by  the  air,  or  dissolved  and  removed  by  water ; 
the  nature  of  the  subsoil ;  and  many  others,  upon  which 
it  would  be  out  of  place  to  insist  here. 

174.  Marl  is  a  compound  of  clay  and  calcareous 
earth ;  and  it  is  called  argillaceous  or  calcareous,  ac- 
cording as  clay  or  lime  predominates  in  its  composi- 
tion. It  is  of  great  value  for  the  improvement  of  soU; 
argillaceous  marl  rendering  a  loose  sandy  soil  more  fit 
for  the  growth  of  vegetables,  and  calcareous  marl  per- 
forming the  same  office  to  a  stiff  argillaceous  soil. 

175.  Lime  is  of  great  value  in  the  improvement  of 
soils.  By  its  caustic  natui'e,  or  its  affinity  for  carbonic 
acid  and  water,  it  assists  in  decojinposing  the  various 
organic  matters  in  the  soil ;  it  acts  as  a  stimulus  to  the 
absorbents  of  the  root;  and,  by  its  firmness  and  cohesive 
properties,  while  at  the  same  time  it  is  not  stiff  and  tena- 
cious, forms  an  excellent  addition  to  either  a  sandy  or 
an  argillaceous  soil.  It  is  particularly  adapted  to  thin 
marshy  soils,  which  are  unable  to  retain  the  organic 
matters  which  are  decomposed.  Marl,  by  the  quantity 
of  calcareous  earth  which  it  contains,  acts  in  the  same 
way  as  lime,  though  less  vigorously. 

176.  Ploughing  breaks  down  the  earth  (63);  ex- 
poses it  and  the  various  organic  substances  in  the  soil 
to  the  action  of  the  atmosphere,  the  oxygen  in  which 
>aids  in  the  decomposition  of  any  organized  matter 
which  may  be  present ;  and  mixes  thoroughly  the  dif- 
ferent ingredients  in  the  soil. 
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177.  Manure  enriclies  the  soil  by  supplying  the  most 
essential  matter  for  the  nutrition  of  vegetables,  de- 
cayed animal  and  vegetable  matter.  Soils  which  have 
become  exhausted,  that  is,  which  have  been  deprived 
of  their  organic  ingredients  by  a  succession  of  crops, 
require  to  be  invigorated  by  the  admixture  of  more 
organic  substances.  This  is  done  by  means  of  manure, 
which  is  composed  of  the  necessary  material, — carbon, 
oxygen,  and  hydrogen,  &c.,  and  in  which  the  putrefac- 
tive process  has  made  such  progress,  that  it  is  in  an  apt 
state  for  having  its  cohesion  destroyed,  and  being  re- 
duced to  its  pristine  elements.  It  is  rendered  soluble 
in  water,  in  which  state  it  is  ready  for  being  assimilated 
to  the  vegetable  tissue. 

178.  This  decomposition  of  the  organic  substances 
in  the  soil  is  effected  partly  by  means  of  the  water  and 
other  agents  present  there,  and  by  the  air  (assisted  by 
the  influence  of  heat),  and  partly  by  the  reaction  of  the 
elements  on  each  other,  or  putrefaction.  The  M'ater 
also  acts  tlie  part  of  a  solvent  (168).  Owing  to  the 
presence  of  nitrogen,  and  their  more  complex  nature, 
animal  substances  are  soonest  decomposed.  Vegetable 
substances,  though  more  tardily,  ultimately  yield  to  the 
same  agencies. 

179.  It  has  been  observed  that  many  plants  excrete 
from  their  roots  a  peculiar  matter  which  varies  in  the 
different  kinds  of  plants.  This  matter,  it  is  probable, 
consists  of  those  parts  of  the  sap  which  are  not  adapt- 
ed for  the  nourishment  of  the  vegetable,  and  wliicli 
have  been  absorbed  along  with  the  nutritious  particles, 
as  the  spongioles,  it  is  supposed,  have  not  the  power 
of  distinguishing  between  the  different  substances  that 
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ascends  through  the  medullary  sheath  is  destined  for 
the  nourishment  of  the  young  buds,  and  that  it  under- 
goes some  change  in  passing  to  them  from  the  sheath. 

187.  The  greater  part  of  the  sap  ascends  through 
the  alburnum  to  the  full  grown  leaves,  which  afford  it 
an  outlet  by  evaporating  part  of  it,  and  sending  the 
rest  through  the  proper  vessels  to  the  bark,  thus  con- 
suming rapidly  what  they  receive. 

188.  The  cause  of  the  ascent  of  the  sap  is  not  well 
ascertained.    Some  have  ascribed  it  to  the  influence 
of  heat,  others  to  capillary  attraction.    It  seems  to  de- 
pend upon  some  principle  not  connected  with  the  vital 
properties  of  plants :  it  has  been  found  that  if  a  root 
full  of  moisture  be  surrounded  with  very  dry  earth, 
the  fluid  will  pass  from  the  root  into  the  latter  ;  and 
the  known  effects  of  heat  would  seem  to  corroborate 
this  opinion.    It  has  been  ascribed  to  a  vital  irritabili- 
ty in  tlie  vessels,  to  the  influence  of  electricity,  and  by 
M.  Dutrochet  to  Endosmose.    This  celebrated  physio- 
logist found  that  mucilaginous  fluids  have  the  property 
of  overcoming  the  power  of  gravity,  and  ascending  in 
small  tubes  with  a  force  capable  even  of  overcoming 
the  pressure  of  the  atmosphere,  when  in  contact  Avith 
membrane  or  other  organized  tissue  closing  the  bottom 
of  the  tube  ;  the  fluid  gradually  works  its  way  througlx 
the  membrane  or  other  tissue,  and  ascends  to  a  great 
height  in  the  tube.    To  this  phenomenon  he  gave  the 
name  of  Endosmose,  and  applied  it  to  the  explanation 
of  the  ascent  of  the  sap  in  vegetables. 

189.  The  sap,  when  it  arrives  at  the  leaves,  is  de- 
prived of  its  watery  part  by  exhalation  or  evaporation, 
this  being  dissolved  in  the  atmospliere  when  it  comes 
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into  contact  with  it.  This  takes  place  principally  un- 
der the  influence  of  light  and  heat.  Hot  and  dry 
weather  greatly  facilitates  this  operation,  as  Hales  as- 
certained by  experiments  on  the  Sunflower  (Helianthus 
annuus),  which  was  found  in  such  weather  to  transpire 
thirty  ounces  daily,  being  one-half  more  than  its  ave- 
rage quantity.  The  watery  part  of  the  sap,  having 
performed  its  office  of  dissolving  the  solid  matter  ne- 
cessary for  the  nutrition  of  the  plant,  thus  rendering- 
it  fit  to  be  absorbed  by  the  spongioles,  is  discharged  as 
of  no  further  use. 

190.  This  transpiration  sometimes  becomes  sensible, 
as  in  cabbage  leaves,  and  at  the  summit  of  the  leaves 
of  many  of  the  Grasses.  This  is  observed  chiefly  in 
the  morning,  the  vapour  having  been  condensed  by  the 
cold  during  the  night ;  the  first  rays  of  the  sun,  how- 
ever, cause  evaporation  to  take  place,  and  continue 
during  the  day  to  preserve  the  exhaled  vapour  in  a 
gaseous  fonu.  A  field  of  young  corn  presents  a  beau- 
tiful sparkling  appearance  in  a  cool  didl  evening,  the 
tip  of  every  leaf  being  surmounted  by  a  glittering 
drop  of  condensed  transpiration.  Heat  seems  to  have 
the  power  of  opening  the  stomata,  and  thus  facilitating 
the  evaporation. 

191.  An  important  operation,  it  is  supposed,  is  car- 
ried on  by  the  leaves  when  under  the  influence  of  light. 
They  exhale  oxygen  gas,  derived  from  the  carbonic  acid 
in  the  atmosphere,  and  from  that  conveyed  to  them  in 
the  sap.  The  carbon  is  retained,  being  an  important 
element  in  the  composition  of  vegetables.  Light,  then, 
it  is  generally  believed,  causes  the  accumulation  of 
carbon,  and  the  expulsion  of  oxygen. 
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are  presented  to  tliem,  but  absorb  promiscuously  all 
fluids  with  wliicli  they  come  into  contact. 

180.  This  matter,  being  rejected  by  the  vegetable, 
must  therefore  be  injurious,  or  at  least  of  no  use,  to  a 
vegetable  of  the  same  kind ;  and  hence  a  succession  of 
crops  of  the  same  plant,  or  even  of  the  same  family  of 
plants,  become  gradually  degenerated  and  of  an  infe- 
rior quality ;  while,  on  the  other  hand,  any  crop  or 
succession  of  crops  is  followed  with  advantage  by  a 
crop  of  anotlier  family,  as  it  is  found  that  it  can  make 
a  good  use  of  the  exudation  from  the  roots  of  the  for- 
mer. 

181.  This  excretion  from  the  roots  may  be  consi- 
dered a  kind  of  manure,  calculated,  however,  to  be  be- 
neficial only  to  plants  of  a  family  different  from  tliat 
which  produced  it ;  and  this  is  a  principle  capable  of  a 
most  important  and  extensive  application  in  agricul- 
ture, as,  by  a  judicious  succession  of  crops,  we  are  en- 
abled to  provide  from  each  crop  a  sort  of  manure  for 
that  which  is  to  succeed  it. 

182.  The  fluids  thus  absorbed  undergo  some  modi- 
fication in  their  course  from  the  fibrils  of  the  root  to 
the  stem,  being  most  probably  acted  upon  by  the  se- 
cretions of  the  plant  which  they  meet.  They  then  be- 
come what  is  called  sap,  a  watery  sweetish  fluid,  con- 
taining various  salts,  the  organic  matter  which  has 
been  absorbed  transformed  into  mucilage  and  sugar, 
and  a  large  proportion  of  water  (495). 

183.  The  sap  is  found  in  the  woody  part  of  the  stem, 
through  which  it  begins  to  ascend  towards  the  branches 
early  in  spring.    At  this  period  it  may  be  easily  col- 
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lected  by  piercing  the  woody  parts  in  the  Vine,  Birch, 
or  Maple,  when  it  will  flow  out  in  great  abundance. 
It  rises  or  falls  in  the  vessels  according  to  the  tempe- 
rature of  the  atmosphere,  heat  distending  the  vessels, 
and  promoting  the  free  and  vigorous  circulation  of  the 
sap,  and  being  perhaps  the  first  stimulus  to  its  ascent 
in  the  spring.  It  has  long  been  a  matter  of  dispute 
through  what  organs  in  the  wood  the  sap  rises,  whe- 
ther by  the  cells,  the  vessels,  or  the  intercellular  ca- 
nals (17).  It  is  difficult  to  conceive  how  the  sap  can 
pass  through  the  cells  so  rapidly  as  Ave  know  it  some- 
times ascends  in  the  tree.  The  intercellular  canals 
also,  from  their  not  being  regularly  continuous,  must 
oflFer  considerable  difficulties  ;  it  is  most  probable  that 
the  vessels  are  the  organs  which  convey  the  sap  up- 
Avards  :  they  seem  best  fitted  for  this  purpose. 

1 84.  By  promoting  the  flow  of  the  sap,  heat  is  fa- 
vourable to  the  growth  of  plants,  and  their  vegetation 
is  often  accelerated  by  the  application  of  artificial  heat, 
which  is  called  forcing.  The  greater  size,  and  quicker 
and  more  vigorous  growth  of  vegetables  in  tropical 
climates,  is  owing  partly  to  this  cause  and  partly  to  the 
influence  of  light,  to  which  they  are  more  exposed  in 
such  countries  (196). 

185.  When  the  buds  are  developed  and  have  put 
forth  their  leaves,  they  cause  the  sap  to  flow  more 
equally  and  steadily,  by  constantly  consuming  what  is 
presented  to  them  ;  and  if  the  wood  be  now  jjierced, 
little  or  no  eff^usion  of  sap  takes  place,  the  leaves  di'aM'- 
ing  it  towards  them  as  it  is  required,  and  removing 
large  quantities  of  the  watery  part  by  evaporation. 

186.  It  is  supposed  that  that  part  of  the  sap  which 
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stance.  Saussuve  made  plants  vegetate  iii  water  and 
in  an  atmosjihere,  both  of  which  were  completely  de- 
prived of  carbonic  acid,  and  found  that  they  did  not 
thrive ;  but  if  carbonic  acid  were  in  the  atmosphere, 
they  flourished  and  arrived  at  maturity.  Plants  have 
been  made  to  grow  in  dried  earth,  in  flowers  of  sul- 
phur, in  a  soil  made  of  pounded  glass  and  quartz,  in  all 
of  which  they  could  procure  no  carbon,  which  must 
consequently  have  been  derived  from  the  atmosphere. 
When  a  newly-formed  or  barren  soil  is  first  beginning 
to  be  clothed  with  vegetation,  the  oxygen,  hydrogen, 
and  carbon  must  be  derived  solely  from  the  atmosphere ; 
and  it  is  only  by  drawing  largely  from  this  source, 
through  the  medium  of  the  vegetables  growing  upon 
th  em,  that  soils  can  at  last  become  able  to  support  the 
growth  of  more  perfect  vegetables. 

196.  Light,  it  is  also  known,  is  absolutely  necessary 
for  the  healthy  existence  of  the  plant,  and  its  opera- 
tion, when  it  is  in  full  power,  seems  to  consist  in  caus- 
ing carbon  to  be  deposited,  as  plants  grown  in  the  dark 
are  tender,  feeble,  and  insipid,  wanting  many  of  those 
properties  which,  it  is  probable,  must  depend  on  tlie 
presence  of  carbon.    If  a  plant  be  kept  in  the  dark  or 
etiolated,  the  green  parts  become  of  a  sickly  white  co- 
lom-,  and  indeed  the  wliole  plant  becomes  soft  and 
feeble.    There  is  a  deficiency  of  carbon,  which  is  ne- 
cessary to  the  firmness  and  stability  of  the  plant  and 
the  development  of  the  green  colour.     This  is  well 
seen  in  the  Garden  or  Heading  Cabbage,  the  internal 
leaves  of  which  are  white  and  tender,  while  the  exter- 
nal ones  are  strong  and  fibrous,  and  have  the  green  co- 
lour properly  developed.     When  vegetation  proceeds 
in  the  dark,  the  plant  loses  its  peculiar  virtues,  and  all 
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the  fluids  are  nearly  alike,  possessing  a  mild  sweetish 
taste.  Too  much  light,  or  great  intensity  of  light,  by 
increasing  the  evapoiation  and  the  accumulation  of  car- 
bon, renders  all  the  parts  of  the  plant  more  solid,  stiff, 
and  hard,  and  thus  impedes  its  free  growth. 

197.  These  considerations,  then,  viewed  by  them- 
selves, and  in  the  absence  of  any  decisive  experiments, 
would  seem  to  lead  to  the  opinion,  that  plants  do  gain 
carbon  by  theii'  action  on  the  air.  It  may  be  observed, 
on  the  other  hand,  that  vegetables  can,  in  most  cases, 
acquire  a  sufficient  quantity  of  carbon  in  the  soil,  and 
that,  when  there  is  a  sufficient  provision  for  any  end 
from  one  source,  it  is  not  likely  that  there  should 
be  another  means  constantly  in  operation  conducing 
to  the  same  end.     This  objection  gains  still  more 
weight  when  we  consider  that  leaves  actually  do,  in 
certain  circumstances,  give  out  carbon  (in  the  forai  of 
carbonic  acid)  ;  rather  an  anomaly  if  they  also  take  it 
in.    Did  we  find  that  vegetables  only  take  in  carbon 
from  the  air  when  they  cannot  find  it  in  the  soil,  in  the 
same  manner  as  they  absorb  moisture  from  the  atmos- 
phere when  they  cannot  procure  it  by  their  roots,  we 
should  be  enabled  to  form  a  rational  theory  of  vege- 
table respiration.    It  is  possible  that  this  may  be  the 
case,  and  that,  in  some  of  the  experiments  which  have 
been  made,  there  may  have  been  a  deficiency  of  car- 
bon in  the  sap  of  the  plant,  which  might  lead  to  the 
absorption  of  carbon  from  the  air,  while  this  might  not 
be  the  case  in  others. 

198.  It  has  been  supposed  that  the  expulsion  of  car- 
bon maybe  for  the  purpose  of  relieving  the  plant  from 
an  excess  of  this  substance ;  and  if  it  be  allowed  that 
the  nature  of  the  action  which  goes  on  in  the  leaf  be 
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192.  During  the  absence  of  light,  in  the  night-time, 
a  very  different  process  is  carried  on :  the  leaves  ab- 
sorb oxygen,  and  give  out  carbonic  acid. 

193.  The  action  of  the  leaves  of  plants  on  the  at- 
mosphere is  a  subject  vrhich  is  still  involved  in  consi- 
derable obscurity.  The  experiments  of  Priestley,  who 
discovered  that  leaves  exert  an  action  on  the  atmo- 
sphere, were  supposed  to  shew  that  the  general  effect 
of  vegetable  respiration  is  the  addition  of  oxygen  to 
the  atmosphere.  From  an  extensive  and  interesting 
series  of  experiments  instituted  on  this  subject,  Mr 
Daniel  Ellis  was  of  opinion  that  plants  consume  more 
oxygen  than  they  give  out,  and  add  to  the  carbonic 
acid  in  the  atmosphere ;  and  that  they  do  not  derive  car- 
bon from  the  action  of  the  leaf  on  the  air.  Subsequent- 
ly, Sir  Humphry  Davy  was  led  from  some  experiments 
to  adopt  Priestley's  opinion,  that  plants  purify,  or  add  to 
the  oxygen  of  the  atmosphere,  gaining  carbon  from  that 
source.  There  is  still  wanting  a  series  of  experiments 
sufficiently  varied  and  accurate  to  enable  us  to  pro- 
nounce upon  this  point. 

194.  It  would  appear,  if  we  attempt  to  draw  any 
conclusion  from  the  experiments  at  present  known, 
that,  in  clear  sunshine,  plants  decompose  carbonic  acid 
derived  from  the  sap  or  from  that  in  the  air,  retain  the 
carbon,  and  give  out  the  oxygen  ;  that  in  diffuse  day- 
light or  cloudy  weather,  tliey  sometimes  perform  this 
process,  and  sometimes  give  out  carbon,  which  unites 
M-ith  the  oxygen  of  the  air,  and  forms  carbonic  acid  ; 
and  that  during  the  complete  absence  of  light,  they 
mostly  perform  the  latter  process.  This,  however,  is 
such  an  obscure  and  unsatisfactory  view  of  vegetable 
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the  leaves.  The  pores  are  closed  or  contracted  by  the 
absence  of  heat,  and  the  whole  plant  must  be  in  a  con- 
dition differing  considerably  from  its  state  dui-ing  the 
day. 

201.  From  what  has  been  said,  it  will  be  seen  that 
we  are  still  very  much  in  the  dark  regarding  the  na- 
ture and  uses  of  the  action  which  takes  place  in  the 
leaf,  and  the  influence  of  external  agents  upon  it.  It 
is  not  um-easonable  to  suppose  that  the  leaf  is  not  re- 
gulated in  its  action  entirely  by  the  degree  of  light 
present.  It  must  be  borne  in  mind,  that  a  plant  is  a 
being  endoAved  with  life,  and  capable,  to  a  certain  ex- 
tent, of  adapting  the  exercise  of  its  functions  to  the 
circumstances  in  which  it  may  be  placed ;  and  we  may 
fairly  presume,  that  the  amount  of  carbon  taken  in  by 
the  leaf,  or  given  out  by  this  organ,  will  vary  much  ac- 
cording to  the  quantity  in  the  sap  derived  from  the 
soil,  which,  it  is  evident,  must  be  very  different  in  dif- 
ferent situations  *. 

202.  The  sap,  having  in  the  leaf  been  rendered  fit 
for  the  nutrition  of  the  plant,  descends  in  the  inner- 
most layer  of  the  bark,  being  here  called  proper  juice, 
assists  in  preparing  the  cambium,  which  acts  such  an 
important  part  in  the  formation  of  the  new  layers  of 
wood  and  bark,  and  produces  the  different  secretions 
which  are  found  in  the  vegetable.  Of  these  secretions, 
it  is  most  probable  that  some  are  destined  to  renew 
the  cambium  along  with  the  descending  sap  of  the  en- 
suing season,  and  some  to  qualify  the  ascending  sap  to 
promote  the  evolution  and  growth  of  the  buds  (105). 

*  For  Uie  fullest  view  of  the  state  of  this  interesting  question,  I  must  refer 
to  the  works  of  Mr  Ellis. 
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SECTION  III. 

ANATOMY  AND  PHYSIOLOGY  OP  THE 
REPRODUCTIVE  ORGANS. 


203.  The  Reproductive  Organs  are  those  which 
serve  for  the  continuation  of  the  species.  Every  plant 
possesses  some  means  of  reproducing  its  kind  :  of  these 
there  is  an  infinite  variety,  from  the  simple  homogene- 
ous masses  of  cellular  tissue  which  form  the  whole  re- 
productive organs  (sporules)  of  the  lower  tribes,  up  to 
the  complex  and  elegant  apparatus  of  flower  and  fruit 
which  we  observe  in  the  higher  orders,  as  in  the  Ap- 
ple or  Lily.  They  form  the  geed  or  rudiment  of  a 
new  plant  similar  to  that  which  produced  it.  At  pre- 
sent we  shall  speak  only  of  the  reproductive  organs  of 
flowering  plants. 


204.  The  Flower,  taken  in  its  widest  sense,  consists 
of  the  Bractese,  the  Peduncle,  the  Calyx,  the  Corolla, 
the  Stamen,  and  the  Pistil.   The  bracteee  and  peduncle 
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may  be  considered  appendages. 
In  the  accompanying  figure,  a 
is  the  peduncle,  h  the  calyx,  c 
corolla,  d  the  stamens,  and  e  the 
pistil,  in  the  Deadly  Night- 
shade {Atropa  belladonna). 


Fig.  10. 


68 


THE  FLOWER. 


205.  Of  these,  the  stamen  (292)  and  the  pistil  (313) 
are  the  essential  organs,  as  fructification  in  flowering 
plants  can  be  carried  on  without  the  assistance  of  the 
others,  of  which  more  than  one  are  occasionally  want- 
ing, but  never  without  the  co-operation  of  both  these 
organs.  Hence  they  in  particular  receive  the  name  of 
sexual  organs. 

206.  They  generally  exist  together  in  the  same 
flower,  which  in  this  case  is  called  hermaphrodite,  or 
perfect.  When  only  one  of  them  is  present,  the  flower 
is  termed  unisexual,  as  in  the  Willow.  The  flower 
with  the  stamen  is  called  the  male  or  barren  flower,  be- 
cause it  fertilizes  the  pistil,  and  itself  produces  no  seed  : 
the  one  with  the  pistil  is  called  the  female  or  fertile 
flower,  because  it  bears  the  fruit  and  seed. 

207.  When  male  and  female  flowers  grow  on  the 
same  plant,  it  is  cnWed.  mona:cious,  as  in  the  Oak  {Quer- 
cus).  When  the  male  and  female  flowers  are  on  diff^e- 
rent  plants,  they  are  called  dioecious,  as  in  the  Willow 
(Salix),  the  Hop  {Hunmlus).  When  hermaphrodite, 
male,  and  female  flowers  are  found  irregularly  set  on 
the  same  plant,  or  on  difi'erent  plants,  they  are  called 
polygamous,  as  in  a  species  of  Bed-straw  ( Galium  cru- 
ciatum^. 

208.  The  calyx  and  corolla  are  envelopes  which  co- 
ver and  protect  the  sexual  organs,  and  probably  perform 
some  important  fimction  connected  with  air  and  light : 
the  peduncle  gives  support  to  the  envelope  and  the 
sexual  organs,  and  connects  them  with  the  stem  ;  and 
the  bractea  is  an  appendage  which  protects  the  flower 
in  the  bud,  and  in  some  cases  supplies  the  place  of  the 
calyx. 
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209.  The  flower  is  considered  by  modern  physiolo- 
gists as  composed  of  several  whorls  of  metamorphosed 
leaves  or  bractese  ;  the  calyx  being  the  lower  or  exter- 
nal whorl,  the  corolla  the  next,  the  stamens  the  next, 
and  the  pistil  the  inner  or  last  whorl. 

210.  Plants  of  this  kind  are  called  phenogamic,  or 
flowering,  because  they  produce  flowers ;  sexual,  be- 
cause they  have  sexual  organs  (205)  ;  embryonate,  be- 
cause they  possess  an  embryo  (403)  or  particular  form 
of  seed;  cotyledonous,  because  the  seeds  are  provided 
with  cotyledons  or  seed-lobes  (405)  ;  and  vascular,  be- 
cause they  contain  spiral  vessels  (20).  They  receive 
these  names  to  distinguish  them  from  a  class  of  plants 
which  are  destitute  of  spiral  vessels,  of  cotyledons,  of 
an  embryo,  of  sexual  organs,  and  of  flowers  (424). 

I.  THE  PEDUNCLE. 

211.  When  the  flower  is  attached  to  the  stem  or 
branch  by  means  of  a  stalk,  this  organ  is  called  a  pe- 
duncle ;  see  a,  fig.  10,  par.  204.  When  there  is  "no  pe- 
duncle, the  flower  being  attached  by  its  base,  it  is  said 
to  be  sessile,  as  in  Common  Star-thistle  (Centaurea  cal- 
citrapa),  and  in  Dodder  (Cuscuta). 

212.  The  peduncle  is  called  a  scape  when  it  grows 
from  the  root,  as  in  Primrose  and  Cowslip  (Primula 
vulgaris  and  P.  veris),  Lily  of  the  Valley  (Convallaria 
majalis). 

213.  When  the  peduncle  is  branched,  each  of  the 
divisions  is  called  ^pedicel;  and  the  term  rachis  is  ap- 
pl.ed  to  the  main  stalk  from  which  the  pedicels  spring 
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II.  THE  BRACTEA  OR  FLORAL  LEAP  AND  ITS  MODI- 
FICATIONS. 

214.  Most  flowers  arise  from  the  axilla  of  a  leaf: 
this  leaf,  when  different  from  the  common  leaves  of 
the  plant,  is  called  a  hractea.  It  sometimes  resembles 
very  much  the  other  leaves  of  the  plant,  being-  smaller 
however,  and  closer  to  the  floAver ;  and  at  other  times 
is  very  different  from  them  both  in  colour  and  form, 
as  in  the  Hydrangea,  and  in  Purple  Cow-wheat  {Me- 
lampyrum  arvense).  In  the  Lime-tree  {Tilia  europcea), 
the  peduncle  arises  from  a  lanceolate  bractea.  The 
leaves  of  the  tree  are  broad,  cordate,  and  serrated. 

215.  All  leaves  between  the  bractea  and  the  calyx 
(249)  are  called  hracteolce. 

216.  An  invo/MCT-e  consists  of  several  bractese  thickly 
set  in  a  kind  of  whorl  around  the  base  of  the  flower, 
as  in  the  Anemone,  the  Daisy  {Bellis),  and  many 
others.  The  bractese  are  always  called  an  involucre  in 
the  .Umbel  (237)  and  the  Capitulum  (245).  The  in- 
volucre is  triphyllous,  composed  of  three  leaves,  in  the 
Anemone ;  tetraphyllous,  pentaphyllous,  &c.  See  Fig. 
16,  par.  239. 

217.  When  there  is  round  the  pedicel  (213)  a  whorl 
of  floral  leaves  like  a  small  involucre,  they  receive  the 
name  of  involucellum  ov  partial  involucre,  as  in  the  Car- 
rot {Daucus  carota),  which  has  an  involucre  of  many 
leaves  at  the  base  of  the  peduncle,  and  a  smaller  one 
at  the  base  of  each  pedicel.  In  this  case  the  proper 
involucre  receives  the  epithet  of  general,  or  universal. 
See  Fig.  16,  par.  239. 
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218.  The  spatha  is  a  sheath  completely  enclosing-  the 
flowers  before  their  expansion,  and  bursting-  longitudi- 
nally to  make  way  for  ihem,  as  in  Snowdrop  {Galan- 
thus  nivalis),  DalFodil  {Narcissus),  Onion  {Allium),  and 
Wake  Robin  {Arum  macidatum).  In  the  latter  ex- 
amjjle  it  encloses  a  spadix  (243),  and  some  restrict  the 
term  to  this  case.  It  is  a  sort  of  bractea  or  floral  leaf, 
and  Sir  J.  Smith  gives  it  this  name  in  the  bulbous  ge- 
nera mentioned  above.  Many  of  the  Palms  have  a 
spatha  of  a  woody  consistence.  See  Fig.  17,  par.  243, 
the  Wake  Robin. 

219.  The  ghime  or  husk  is  something  between  a, 
Fig.u.  bractea  and  a  calyx  (249),  and  is 

found  in  Graminese  and  Cyperacese, 
which  are  destitute  of  a  proper  calyx. 
This  term  is  most  generally  ajjplied 
to  the  outer  and  thicker  set  of  scaly 
leaves  next  to  the  sexual  organs  (205) 
in  Grasses,  two  in  number,  and  em- 
bracing each  other  at  the  base.  Fig. 
11,  in  which  are  seen  the  outer  scales 
(glume  or  calyx),  and  the  inner  scales 
(corolla),  with  the  awn  attached.  The 
stamens  and  pistils  are  removed. 
220.  Dr  Hooker  and  Sii-  J.  Smith  consider  the  outer 
and  mner  coverings  as  calyx  and  corolla ;  and  the  for- 
mer applies  the  term  glume  or  valve  to  the  individual 
pieces  or  leaves  of  each,  (Hooker's  Brit.  Flora,  p.  26.) 
Mr  Bro^vn  applies  the  term  glume  to  the  outer  cover- 
mg,  or  calyx  of  Hooker,  and  considers  the  thin  inner 
covering  as  the  true  perianth  (247).  These  small  thin 
leaves  or  scales  are  called  palece  by  some  (Lindlev's 
Synopsis  of  the  British  Flora,  p.  293).    When  these 
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scaly  leaves  enclos?e  several  flowers,  they  are  with  pro- 
priety called  bracte*.  The  term  scales  is  applied  to 
the  minute  bodies  at  the  base  of  the  ovary  in  the  grasses 
(nectary  of  Linnaeus  and  Smith,  see  par.  290). 

221.  According  to  Mr  Lindley,  the  glume  is  to  be 
distinguished  from  the  calyx  by  its  leaves  being  alter- 
nate and  not  verticillate.  He  considers  all  these  scaly 
leaves  as  bractese.  The  bristly  spiral  appendage,  call- 
ed arista  or  awn,  is  attached  to  the  inner  covering. 


III.  THE  INFLORESCENCE. 


222.  This  term  is  used  to  express  the  manner  in 
wliich  the  flowers  are  arranged  on  the  plant. 

223.  The  flowers  are  called  solitary,  when  they  grow 
separately  at  distant  points  of  the  stem,  as  Round-leaved 
Toadflax  {Linaria  sptiria). 

224.  Opposite  the  leaves,  when  the  flower  is  at  the 
same  height  on  the  stem,  and  opposite  to  a  leaf,  as  Nar- 
row-leaved Water  Parsnip  (Sium  angustifolium). 

225.  Axillary,  when  in  the  axilla  of  a  leaf,  as  in  the 
Ivy-leaved  Speedwell  (  Veronica  hederifolia). 

226.  Extra  axillai-y,  or  lateral,  when  the  flower  grows 
from  the  side  of  the  origin  of  a  leaf,  as  in  Common 
Garden  Nightshade  (Solatium  nigrum). 

227.  Epiphyllous,  when  the  flower  grows  on  the  sur- 
face of  the  leaf,  as  in  Butcher's  Broom  {Ruscus  aculea- 
tus). 

The  flowers  are  said  to  be  in  the  form  of  a 

228.  Spike  {spica),  when  they  are  placed  simply  along 
a  common  stalk  or  axis,  as  in  Plantain  [Plantago),  the 
genus  Orchis,  Wheat  {Triticum  hybertium),  Great  Mul- 
lein ( Verbascum  thapsus). 
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229.  The  term  has  also  been  applied  to  flowers  in 
this  form  when  the  pedmicle  is  very  short,  as  Spiked 
Speedwell  (  Veronica  spicata),  which  Dr  Hooker  calls  a 
spicate  raceme  (233),  Common  Lavender  {Lavandula 
spicata),  Foxglove  {Digitalis),  &c. 

230.  The  spike  generally  grows  erect ;  and  the  ex- 
pansion of  its  different  flowers  is  progressive,  the  lower 
ones  frequently  having  faded  before  the  upper  ones 
have  opened. 

231.  The  term  ^jozMe^  (spicula)  is  applied  to  Grasses 
with  many  florets  within  one  calyx  (Smith),  set  on  a 
little  stalk,  which  is  the  spikelet,  as  in  Meadow  Grass 
[Poo],  Ryegrass  {Lolium  perenne). 

232.  The  spike  is  sometimes  unilateral  (secunda),  the 
flowers  all  leaning  to  one  side,  as  in  Matgrass  {Nardus 
stricta). 
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distant,  peduncled,  and  arranged  along  a  common  stalk ; 
differing  from  the  spiked  form  only  in  having  pedun- 
cles, and  in  being  more  distant,  as  Common  Red  Cur- 
rant [Ribes  rnbrum ;  see  Fig.  12.),  Barberry  (^eriem 
vulgaris). 

234.  The  Panicle  resembles  the  raceme,  but  the 
peduncles  are  branched,  longer,  and  more  loose  and 
distant,  as  in  London  Pride  or  None-so-pretty  {Saxi- 
fraga  umbrosa),  Oats  [Ave?ia  sativa),  Fig.  13,  and  many 

Grasses. 

235.  The  Corymb  has  the  peduncles  arising  from 
different  heights  on  the  stem,  but  long  in  proportion  to 
their  distance  from  the  summit,  so  that  all  the  flowers 
are  nearly  at  the  same  level,  as  in  Common  Yarrow 
{Achillea  3Iillefolium),  Fig.  14,  and  many  others  of  the 
order  Compositse. 

Fig.  14. 


236.  The  Cyme  has  the  peduncles  ai-ising  from  the 
same  point,  but  irregularly  divided  into  pedicels,  which 
do  not  proceed  from  one  central  point,  the  flowers  be- 
ing nearly  at  the  same  level,  as  in  the  Elder  [Sambu- 
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cus  nigra),  Fig-.  15,  the  Guelder-Rose  (  Viburnum),  and 
the  Wild  Cornel  or  Dog-wood  ( Cornus  sanguinea). 


Fig.  15. 


237.  The  Umbel  has  all  the  peduncles  nearly  equal 
to  each  other,  springing  from  the  same  point,  diverging 
Ijke  rays,  the-flowers  in  a  globular  or  semi-spherical 
form,  and  the  pedicels  arising  regularly  fix)m  a  central 
pomt :  Fig.  16,  Mountain  Stone  Parsley. 

238.  The  umbel  is  sirt^pU,  when  each  peduncle  is 
smgle  flowered,  as  in  Broad-leaved  Garlic  [Allium  nr- 
sznum),  Cowslip  (Primula  veris).  When  the  flowers  o^ 
a  simple  umbel  rise  nearly  to  the  same  level,  Richard 
calls  it  a  sertulum. 

239.  The  umbel  is  compound,  when  each  peduncle  at 

one  point  divides  into  many 
nearly  equal  pedicels,  which 
bear  the  flowers.  This  is 
the  case  in  the  ^Carrot  [Dau- 
cus  Carota),  Parsnip  {Pasti- 
naca  sativa),  Hemlock  ( Cbw2- 
um  maculatum),  and  the  rest 
of  the  Umbelliferae. 

D  2 
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240.  The  peduncles,  taken  together,  foi-m  the  um- 
bel :  the  pedicels  at  the  extremity  of  each  pediincle 
form  what  is  called  a  partial  umbel. 

241.  The  THYRSUS  is  a  panicle  in  which  the  pedun- 
cles are  irregularly  divided,  but  sometimes  have  an 
umbellate  form,  and  the  middle  branches  of  which  are 
longer  than  those  at  the  base  or  summit,  as  the  LUac 
(Syringa  vulgaris),  the  Vine  {Vitis  vinifera}.  Some 
consider  the  vine  as  a  raceme. 

242.  The  Whorl  (vertidllus)  is  that  form  of  inflo- 
rescence in  which  the  flowers  are  arranged  in  a  ring 
round  the  stem,  as  in  Common  Mare's-tail  [Hippuns 
vulgaris),  Wliite  Dead-nettle  {Lamium  album).  Penny- 
royal (Mentlia  pulegium),  and  many  of  the  Labiatae. 

243.  The  Spadix  is  a  spike  in  which  the  flowers 
are  set  very  close,  and  enclosed  in  a  spatha,  as  Wake 
Robin  {Arum  maculatum),  Fig.  17.  It  is  found  only  in 
monocotyledonous  plants  ;  in  those  which  are  naked 
(248)  and  unisexual  (206),  as  in  the  Aroideae. 

Fig.  17. 
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244.  The  Catkin  {ammtum)  consists  of  a  cylindrical 
receptacle  (291),  with  closely  imbricated  scales  or  brac- 
tese  covering  unisexual  flowers,  as  in  the  Walnut  [Ju- 
glans  regia),  the  Fir  [Pinus),  the  Birch  [Betula),  and 
the  rest  of  the  Amentacese,  Juss.  The  fir-top  is  a 
catkin.  The  catkin  of  the  Hop  {Humulus  lupulus)  con- 
tains the  bitter  principle  which  renders  this  plant  so 
valuable  in  brewing.  See  Fig.  18,  the  catkin  of  the 
Hazel  [Corylus  Avdlana). 

245.  The  Capitulum,  head,  or  tuft,  has  the  flowers 
sessile,  or  with  very  short  peduncles,  and  ranged  in  a 
globular  form,  as  in  Common  Thrift  or  Sea  Gilly-flow- 
er  {Statice  Armeria),  Trefoil  (Trifolium),  Scabious  (*Sc«- 
biosa).  This  is  an  umbel  with  nearly  sessile  flowers, 
and  the  tei-m  has  been  applied  also  to  compound  flow- 
ers (340),  as  the  Thistles,  in  which  the  receptacle  or 
top  of  the  peduncle  swells  out  into  a  spherical  shaped 
body,  called  phoranthus  (291),which  supports  the  flow- 
ers. The  capitulum  is  found  in  the  Dipsacese,  Compo- 
sitae,  Calycei'eae,  &c. 


IV.  THE  FLORAL  ENVELOPE. 

246.  This  consists  of  one  or  two  whorls  of  leaves  of 
a  peculiar  form  and  appearance,  immediately  surround- 
ing the  sexual  organs  (205).  When  there  are  two 
whorls,  the  inner,  that  nearest  to  the  stamens  and  pis- 
til, is  called  corolla,  the  outer  is  called  calyx,  and  the 
plant  is  called  dicJilamydeous.  When  there  is  only  one 
whorl,  it  receives  the  name  of  calyx,  whatever  be  its 

form  or  appearance  ;  and  the  plant  is  called  monochla- 
mydeous. 
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247.  Considered  as  a  whole,  the  floral  envelope, 
whether  there  be  one  whorl  or  two  present,  receives 
the  name  of  perianth  (perianthium  or  perigonium). 
The  perianth  is  called  simple,  when  it  consists  of  the 
calyx  alone ;  double,  when  both  calyx  and  corolla  are 
present. 

248.  When  neither  calyx  nor  corolla  is  present,  the 
plant  is  called  aehlamydeous,  and  the  sexual  organs  are 
said  to  be  naked,  as  in  Wake  Robin  (Arum). 


T.  THE  CALYX. 

249.  This  organ  .consists  of  a  whorl  of  leaves  placed 
at  the  top  of  the  peduncle,  immediately  below  the  sexual 
organs,  when  there  is  no  corolla ;  and  when  the  latter 
is  present,  immediately  below  it.  It  is  called  fiower- 
ciip,  from  embracing  the  lower  part  of  the  corolla, 
which  appears  to  rest  in  it ;  see  h,  Fig.  10,  par.  204, 

250.  When  the  corolla  is  present,  the  calyx  is  gene- 
rally shorter  than  it,  and  of  a  green  colour.  When 
there  is  no  corolla,  the  calyx  (246)  is  generally  thick, 
large,  and  richly  coloured,  having  much  of  the  appear- 
ance of  the  corolla,  as  in  the  Tulip  and  the  Lily,  the 
coloured  flowers  of  which  are  considered  as  a  calyx, 
or  as  a  calyx  or  corolla  united.  In  many  monocotyle- 
donous  plants  the  calyx  is  the  sole  floral  envelope. 

251.  The  separate  parts  or  divisions  of  which  the 
calyx  consists  are  called  sqnds.  When  these  are  united 
by  their  margins,  so  as  to  form  one  piece  of  a  more  or 
less  tubular  form,  the  calyx  is  called  monosepaloiis,  or 
monophylhus,  as  in  Henbane  {Hyoscyamus)  and  the 
other  Solaneffi,  and  in  the  Labiataj.    The  lower  part, 
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where  the  sepals  are  united,  form  what  is  called  the 
tube.  They  are  generally  spread  out,  and  remain  se- 
parate above,  and  there  constitute  the  limh.  See  Fig.  19. 

252.  The  monosepalous  calyx  has  different  terms  ap- 
plied to  it,  according  to  the  mode  in  which  the  limb  is 
divided.    It  is 

253.  Toothed  (dentatus),  when  the  divisions  are  very 
short,  and  have  the  appearance  of  sharp  teeth. 

254.  Cleft  (fissus),  when  the  divisions  extend  about 
half  way  down  :  bifid,  trifid,  &c. ;  see  Fig.  20,  par.  269. 

255.  Partite  (divided),  when  the  divisions  are  very 
deep. 

Wiili  respect  to  form,  the  monosepalous  calyx  is 

256.  Tubular;  when  it  is  cylindrical,  long,  and  nar- 
row, as  in  Cowslip  (Primula  veris) ;  see  Fig.  19. 

257.  Ventricose  (urceolate) ;  the  tube  swelled,  but  be- 
coming narrow  near  the  limb,  like  a  pitcher. 

258.  Inflated;  thin,  and  dilated  like  a  bladder,  as  in 
Bladder  Campion  {Silene  inflata). 

259.  Campanulate  ;  shaped  like  a  bell. 

260.  Tco-lipped  (bilabiate) ;  having  its  limb  so  di- 
vided as  to  represent  an  under  and  upper  lip,  as  in  Sage 
(Salvia),  and  many  of  the  Labiatse. 

261.  When  the  sepals  are  separate  and  distinct 
from  each  other  from  the  base,  the  calyx  is  polysepa- 
lous  or  polyphyllous,  as  in  Wall-flower  (Cheiranthus 
Chein).    See  Fig.  22,  par.  278. 

262.  The  calyx  is  called  superior  when  it  adheres  to 
the  ovary  (313),  in  which  case  it  is  necessarily  mono- 
sepalous, as  every  point  in  the  circumference  of  the 
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ovary  is  in  contact  with  a  part  of  the  calyx ;  and  the 
ovary  is  called  adherent  or  inferior.  When  there  is  no 
adhesion,  the  calyx  is  inferior,  or  inserted  below  the 
ovary,  which  is  called  free  or  superior.  The  terms 
"  superior"  and  "  inferior,"'  as  applied  to  the  various 
parts  of  the  flower,  are  explained  in  par.  302, 304,  331, 
and  332. 

VI.  THE  COROLLA. 

263.  This  is  the  inner  whorl  of  leaves,  when  the  pe- 
rianth is  double,  placed  immediately  next  the  sexual 
organs,  of  a  delicate  texture,  and  generally  highly  co- 
loured, forming  the  chief  beauty  of  the  flower.  See 
c,  Fig.  10,  par.  204.  It  exists  only  when  the  perianth 
is  double,  the  single  envelope  always  receiving  the 
name  of  calyx.  In  some  cases  there  is  a  little  difficulty 
in  finding  if  the  perianth  be  double  or  single,  as  in 
some  monocotyledons,  where  the  floral  envelope  con- 
sists of  six  petaloid  leaves,  in  which  an  outer  and  inner 
whorl  can  scarcely  be  distinguished.  In  such  cases, 
however,  some  botanists  speak  of  calyx  and  corolla, 
considering  as  calyx  the  three  leaves  which  appear  the 
more  extex'nal. 

264.  The  individual  parts  or  divisions  of  which  the 
corolla  consists  are  called  petals.  When  these  are 
united  by  their  margins,  so  as  to  form  one  leaf,  or  pe- 
tal, of  a  more  or  less  tubular  form,  the  corolla  is  called 
monopetalous,  as  in  Primrose  (Primula),  Foxglove  {Di- 
gitalis), &c.    See  Figures  19  and  20,  page  81. 

265.  The  cylindrical  part  of  a  monopetalous  corolla 
is  called  the  tube :  the  upper  spreading  part  is  called 
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or  iinguiculate,  as  in  the  above  examples.  Ranuncula- 
ceae,  Rosacese,  and  Cruciferae  are  examples  of  the  poly- 
petalous  corolla. 

277.  The  petals  are  sometimes  erect,  as  in  the  Water 
Avens  {Geum  rivale) ;  injiexed,  the  point  curved  in- 
wards, or  towards  the  centre  of  the  flower,  as  in  Car- 
rot, Angelica,  and  many  of  the  Umbelliferse ;  reflexed, 
the  point  turned  outwards. 

TJie  polypetalous  corolla  is  regular  or  irregular.  The 
regular  polypetalous  corolla  is 

278.  Cruciform,  when  there  are  four  clawed  petals 
arranged  in  the  form  of  a  cross,  as  in  Wall-flower 
(Cheiranthus  Cheiri),  Tuniip  (Brassica),  and  all  the 
plants  in  the  natm-al  order  Cruciferae  :  Fig.  22,  the 
flower  of  Charlock. 

Fig-  22.  Fig.  23. 


279.  Rosaceous,  when  there  are  five  petals,  with  little 
or  no  claw,  spreading  out  like  a  rose,  as  in  the  Rose, 
the  Braml)le  {Ruhus),  Cinquefoil  {Potentilla),  the  natu- 
ral order  Rosacese.  See  Fig.  23,  the  flower  of  Pyrus 
malus  (Crab-apple). 

280.  Canjophyllaceous,  when  th^  five  petals  are  deep- 
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ly  clawed,  as  in  Catchfly  (Silene),  Pink  (Z>imUhus), 
Corn-cockle  (^Agrostemna  Gkliago),  and  the  Caryophyl- 
leae. 

Tlie  irregular  polypetalous  corolla  is 
281.  Papilionaceous,  when  there  are  five  petals,  of 
which  the  uppermost  and  posterior  is  broad  and  dilated; 
the  two  middle  and  lateral  ones  are  parallel  to  each 
other  ;  and  the  two  lower  are  also  parallel  and  connect- 
ed by  their  anterior  or  lower  margins.  The  first  is  the 
vexillum,  or  standard:  the  next  two  are  the  al<s,  or 
wings:  and  the  other  two  form  the  carina,  or  heel. 
This  kind  of  corolla  is  found  in  the  Pea  and  Bean,  and 
the  rest  of  the  Leguminos89.  It  is  called  papiliona- 
ceous from  having  a  resemblance  to  a  buttei-fly  with 
expanded  wings.  See  Fig.  24,  in  which  a  is  the  vexil- 
lum, b  the  ala  (of  which  there  are  two),  and  c  the  ca- 
rina, or  keel. 

Fig.  24. 


282.  The  other  forms  of  irregular  polypetalous  co- 
rolla, as  in  the  MovAis-hoo A  {Aconitum),  Larkspur  {Del- 
phinium), Violet,  &c.,  are  incapable  of  being  reduced 
to  any  order. 

283.  The  petals  generally  alternate  with  the  sepals, 
that  is,  each  petal  is  opposite  to  the  space  between  the 
two  sepals,  not  to  a  sepal.  This  is  well  seen  in  the 
Cruciferse.    See  Fig.  22,  par.  27a 
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the  limb.  These  parts  are  well  seen  in  the  Cowslip, 
Fig.  19,  par.  268. 

The  monopetalous  corolla  is  regular  or  irregular. 

266.  It  is  regular  when  its  figure  is  uniform,  its  in- 
cisions being  equal,  and  the  parts  regularly  disposed 
round  an  imaginary  axis,  as  in  the  Cowslip,  and  in 
Nightshade  ;  see  Fig.  10,  par.  204. 

Tlie  monopetalous  regular  corolla  is 

267.  Bell-shaped  (campanulate),  as  in  the  Bell-flower 
{Campanula),  Bindweed  {Convolvulus),  Jalap  {Convol- 
vulus jalapa),  and  many  others.   See  Fig.  10,  par.  204. 

F'g- 19-  268.  Tubular,  when  the  tube 

is  long  and  cylindrical,  as  in  Li- 
lach  {Syringa  vulgaris),  or  cow- 
slip. Fig-.  19. 
Fig.  20.  269.  Funnel-shaped  (infundibnlifor- 

mis),  when  the  tube,  being  narroAv  at 
the  lower  part,  gradually  widens  to- 
wards the  limb,  as  in  Lungwort  ( Ptd- 
monaria).  Tobacco  {Nicotianatabacum), 
Fig.  20. 

270.  Salver-shaped  (hypocraterifor- 
mis),  when  the  tube  is  long  and  nar- 
row, and  diverges  abruptly  into  a  ho- 
rizontal spreading  limb,  as  in  Prim- 
rose, in  Cowslip,  Fig.  19,  Lilac,  &c. 

271.  Rotate,  or  wheel-shaped,  like  the  last,  but  with 
a  very  short  tube,  as  Borage  {Borago),  Nightshade 
{Solanum). 

272.  Ventricose,  or  urceolate,  pitcher-shaped,  con- 
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tracted  at  the  orifice,  as  in  Heath  (JErica),  sometimes 
called  campanulate. 

273.  The  monopetalous  corolla  is  irregular,  when 
the  incisions  ai'e  not  uniform,  or  the  opposite  sides  are 

Fig.  21.  irregularly  placed  round  an  imaginary 

axis,  as  in  Toadflax  (^Linaria),  Snap- 
dragon (^Antirrhinuni).  See  Fig.  21, 
the  corolla  of  Ground-ivy  ( Glechoma 
hedei^acea.) 

The  monopetalous  irregular  corolla  is 

274.  Ringent,  labiate,  or  bilabiate; — gaping,  like  the 
mouth  of  an  animal,  the  tube  widening  at  the  upper 
part,  and  the  limb  being  divided  transversely  into  two 
unequal  parts  ;  one,  called  the  upper,  sometimes  longer 
than  the  other,  or  lower  one;  as  in  Sage  (Salvia), 
Dead-netlle  {Lamium),  Ground-ivy  {Glechoma),  Fig. 
21,  and  all  the  Labiatse.  In  some,  the  lips  are  nearly 
equal  in  length,  as  in  Thyme,  Bugle  (Ajuga),  Marjo- 
ram (Origanum),  &c. 

275.  Pei-sonate,  when  the  tube  is  expanded,  and  the 
orifice  narrowed  by  the  approximation  of  the  two  lips, 
which  ai-e  luiequal,  as  Toadflax  (Linaria),  Snapdragon 
(Antirrhinum).  The  corolla  of  the  Foxglove  is  some- 
times called  personate,  sometimes  campanulate  unequal, 

276.  When  the  petals  are  separate  and  distinct  from 
each  other  from  the  base,  the  corolla  is  polypetalous,  as 
in  Rophanus  Raphanist?-um  (Wild  Radish  or  Jointed 
Charlock),  Fig.  22,  par.  278 ;  the  Pink  (Dianthus).  The 
lower  part  is  called  the  unguis  or  claw ;  the  upper 
spreading  part  the  lamina  or  border.  When  the  claw 
is  large  and  well  nwked,  the  petal  is  said  to  be  clawed 
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anther.  It  is  called  prominent,  when  it  projects  be- 
yond the  anther ;  petaloid,  when  it  is  broad  and  thin, 
like  a  petal. 

294.  The  anther  is  the  essential  part,  as  it  contains 
the  pollen  (296),  or  fecundating  powder.  It  is  of  a 
cellular  texture,  and  generally  consists  of  two  ceils,  or 
membranous  bags,  sometimes  called  lobes,  the  sides  of 
which  are  called  valves.  These  are  generally  united 
by  means  of  a  transverse  body  called  connectivum. 

295.  The  part  at  which  the  anther  opens  to  emit  the 
pollen,  is  called  the  point  of  dehiscence.  This  generally 
takes  place  along  a  line  or  suture,  running  along  a 
groove  on  the  surface  of  each  cell ;  and  the  anther  is 
then  said  to  be  longitudinally  dehiscent,  as  in  the  Ro^- 
sacese.  When  the  opening  takes  place  only  at  parts  of 
this  line,  or  at  other  parts  of  the  anther,  the  anther  de- 
hisces by  pores,  as  in  the  Ericinese,  Solanum,  &c. 

296.  The  pollen  is  a  fine  powder,  consisting  of  small 
bags  or  vesicles,  containing  a  mucous  fluid.  The  func- 
tion of  the  pollen  is  to  impregnate  the  ovules  (333)  ; 
and  for  this  purpose  it  is  scattered  on  the  stigma  (316), 
on  which  the  bags  burst  and  emit  their  fluid,  which  is 
then  conveyed  to  the  ovules. 

297.  The  number  of  stamens  in  different  plants  is 
very  various.  Flowers  with  one  stamen  are  called  jho- 
nandrous  ;  with  two,  diandrous,  and  so  on. 

298.  When  there  are  four,  of  which  two  are  longer 
than  the  other  two,  they  are  called  didyrmmous,  as  in 
the  most  of  the  ScrophularinejB  and  Labiatai.  When 
there  are  six,  of  which  four  are  longer  than  the  other 
two,  they  are  called  tetradynamous,  as  in  Wall-flower,^ 
and  the  rest  of  the  Cruciferse.    See  Fig.  23,  page  83. 
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299.  When  they  are  united  by  their  filaments,  they 
are  called  monadelplious  (Fig.  26.)  if  they  form  a  tube, 
as  in  Mallow  {Malva)  ;  diadelphous  (Pig.  27.),  as  in  the 
Pea,  and  the  rest  of  the  Leguminosse;  triadelphom,  po- 


Fig.  26.  Pig.  27. 


lyaddplious,  according  to  the  number  of  separate  bun- 
dles or  fasciculi  into  which  they  are  foi'med.  In  Fig. 
27,  a  is  the  pistil  (313) ;  the  other  bodies  are  stamens^ 
nine  united,  and  one  free,  or  diadelphous. 

300.  When  the  stamens  are  united  by  their  anthers, 
they  are  called  syngenesions,  as  in  the  Daisy,  the  Thistle, 
&c.  This  is  the  distinguishing  character  of  the  exten- 
sive natural  order  Compositae. 

301.  When  they  are  incorporated  with  the  pistil 
(313),  they  are  called  gynandroiis,  as  in  Orchis,  and  the 
rest  of  tlie  Orchidese. 

302.  The  stamens  are  hypogynous  or  inferior,  when 
they,  or  the  monopetalous  corolla  on  which  they  are 
placed,  are  inserted  xmder  the  ovary,  or  pistil :  as  Poppy 
( Papaver),  Crowfoot  {Ranunmdus),  the  Cruciferse.  See 
Frontispiece,  Fig.  5,  the  Common  Red  Poppy,  in  which 
the  stamens  are  seen  to  be  inserted  at  the  base  of  the 
central  body — the  pistil,  or  ovary  (313). 
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VII.    THE  iESTIV'ATION. 

284.  The  various  parts  of  the  flower  are  folded  in 
different  ways  in  the  bud,  and  in  this  state  afford  ex- 
cellent characters  for  the  distinction  of  natural  orders. 
The  arrangement  of  the  parts  has  received  the  name  of 
(Estivation,  or  prefloration. 

Tlie  (Estivation  is 

285.  Imbricate,  when  each  petal  covers  a  small  por- 
tion of  the  adjoining  one,  as  in  many  of  the  Umbelliferae. 

286.  Valvate,  when  the  petals  touch  each  other  only 
by  their  margins,  as  in  the  Araliacese. 

287.  Folded  (plicata),  or  plaited,  when  a  monopeta- 
lous  corolla  is  regularly  folded,  as  in  the  Convolvula- 
eese,  and  many  of  the  Solanese. 

288.  Cor 7'ugate,  whew  the  petals  are  irregularly  folded 
and  wrinkled  or  crumpled,  as  in  the  Cistese. 

289.  Contorted,  or  twisted,  as  in  the  Apocynese. 

VIII.  THE  NECTARY. 

290.  This  is  a  part  of  the  calyx  or  corolla,  and  the 
term  was  applied  by  Linnaeus  to  any  irregular  part  at- 
tached to  either  of  these  organs,  as  in  the  Columbine 
(Aquilegia),  the  five  petals  of  which  terminate  inferior- 
ly  in  a  sort  of  spur,  which  is  the  nectary.  In  the  Vio- 
let, the  lower  petal  is  spurred  at  the  base,  or  has  a 
nectary  :  in  the  Crowfoot  {Ranunculus),  each  petal  has 
a  small  square  body,  or  nectary,  at  the  base.  The  term 
is  applied  to  the  elongation  of  the  calyx  in  the  Indian 
Cress  (Tropceolum  majus)  ;  to  the  glands  found  at  the 
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base  of  the  stamens  in  the  Criiciferse ;  and  to  the  two 
petal-like  bodies  or  long  stalks  concealed  within  the 
helmet-shaped  leaflet  of  the  Monk's-hood  (Aconitum). 
It  has  been  supposed  that  it  secretes  and  contains  the 
honey.  The  calyx  or  corolla  is  called  spurred  (calca- 
rata),  when  there  is  a  spur  or  nectary,  or  prolongation 
of  the  base. 

IX.  THE  RECEPTACLE. 

291.  This  IS  the  extremity  of  the  peduncle  or  pedi- 
cel, and  to  it  the  calyx,  corolla,  and  stamens  are  gene- 
rally fixed.  It  is  also  called  torus.  It  is  very  promi- 
nent in  the  Compositae,  as  the  Thistle  (^Cardmis),  the 
Daisy  (Bellis),  and  in  them  is  called  pJiorantlms  by 
Richard.  It  is  conical  in  the  Daisy,  hairy  in  the 
Thistle,  chaiFy  in  Burdock  (^Arctium).  In  the  Ranun- 
culm  or  Crowfoot,  and  in  the  Poppy,  the  pistils  rest 
upon  this  organ,  and  the  stamens,  calyx,  and  corolla 
are  inserted  into  it.  The  part  of  the  Strawberry  which 
is  eaten  is  the  enlarged  receptacle. 


X.  THE  STA3IENS. 


Fig  25. 


292.  These  are  next  to  the  perianth, 
being  enclosed  by  it,  and  each  consists  of 
two  parts,  the  filament  and  the  anther; 
the  former  supporting  the  latter,  which  is 
the  essential  part.  In  Fig.  25,  q.  is  the 
filament,  and  h  the  anther  of  the  Crocus 

293.  ^The  filament  is  the  long  slender 
body  forming  the  lower  part  of  the  sta- 
men, and  swelling  out  superiorly  into  tlie 
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303.  The  stamens  are  perigynous, 
or  around  the  ovary,  when  they  ai'e 
inserted  into  the  calyx,  as  in  the 
Rose,  and  other  Rosacese.  See  Fig. 
28,  the  flower  of  the  Dog-rose,  the 
petals  being  removed. 

304.  The  stamens  are  epigynous,  or 
superior,  yvh^ia.  they  are  inserted  above 
the  ovary,  or  when  united  both  with 

the  calyx  and  ovary,  as  in  the  Umbelliferse.  See  Fron- 
tispiece, Fig.  6. 

305.  The  terms  "  inferior"  and  "  superior"  are  often 
applied  to  the  perianth,  indicating  the  same  situation 
in  that  organ,  as  when  applied  to  the  stamens.  The 
situation  of  the  stamens  is  a  point  of  great  importance 
in  a  natural  ai'rangement  of  plants. 

306.  In  general  the  stamens  correspond  with,  or  are 
opposite  to,  the  sepals,  being  alternate  with  the  petals, 
or  opposite  to  the  spaces  between  them ;  and  they  are 
frequently  of  the  same  number  as  the  petals,  or  some 
multiple  of  that  number. 

307.  The  stamens  are  frequently  changed  into  petals, 
and  are  considered  as  modified  petals  (209) ;  the  fila- 
ment being  analogous  to  the  clmv  (276),  the  anther  to 
the  lamina  (276),  And  as  the  petal  is  considered  as  a 
modified  leaf,  the  stamen  must  necessarily  be  also  a 
modified  leaf,  the  filament  representing  the  joefoo/e  (136), 
and  the  anther  the  lamina  or  disk  of  the  leaf  (136). 

XI.  THE  DISK. 

308.  This  term  is  applied  to  the  fleshy  part  that  oc- 
casionally intervenes  between  the  stamens  and  the  pis- 
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til,  and  is  often  an  expansion  of  the  receptacle  (291). 
It  is 

309.  Hypogynous,  when  it  is  hetween  the  receptacle 
and  the  ovary,  which  is  in  this  case  superior  (331), 
Cruciferse,  Labiatse. 

310.  Perigy7wuSy  when  it  lines  the  tube  of  the  calyx ; 
Rosacese,  Pomaceae. 

311.  Epigynous,  when  it  is  placed  above  the  ovary, 
which  is  inferior  (332)  ;  Umbelliferse. 

312.  The  insertion  of  the  stamens  and  position  of 
the  disk  always  correspond.  The  disk  is  always  found 
in  the  Rosacese,  Labiatse,  Umbelliferse,  Boraginege.  In 
Peony,  it  is  in  the  form  of  a  shallow  cup,  suirounding 
the  base  of  the  ovary. 

XII.  THE  PISTIL. 

313.  This  organ  stands  in  the  centre  of  the  flower, 
and  appears  to  be  a  continuation  of  the 
peduncle.  It  consists  of  three  parts  ;  the 
ovary  or  germen,  the  style,  and  the  stigma. 
In  general,  there  is  only  one  pistil,  as  in 
the  Poppy.  Sometimes,  however,  there 
are  many,  as  in  the  Ranunculus.  See 
Fig.  29.  (Atropa  Belladoiina),  in  which  a 
is  the  ovary  or  germen,  h  the  style,  and 
c  the  stigma. 

314.  The  ovary  is  the  lower  and  thicker  part,  con- 
taining the  ovules  (333).  It  consists  of  one  cell  or 
more,  each  of  which  may  be  considered  a  distinct  ovary. 

315.  The  style  is  the  long  cylindrical  body  placed 
upon  the  ovary,  and  terminates  superiorly  in  the  stig- 
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ma,  which  it  supports.  The  style  is  not  essential, 
being-  fi'eqiiently  absent.  It  is  generally  continuous 
with  the  apex  of  the  ovary.  In  some  cases,  it  arises 
from  the  side  of  this  organ,  being  then  called  lateral: 
as  in  Lady's-mantle  (Alcliemilla  vulgaris). 

316.  The  stigma  is  of  a  glandular  nature,  being  ge- 
nerally covered  with  a  viscid  fluid ;  and  is  essential,  as 
it  receives  and  exerts  a  peculiar  action  on  the  fecunda- 
ting pollen  (296).  It  is  called  sessile,  when  the  style 
is  absent,  being  then  placed  immediately  above  the  top 
of  the  ovary ;  Poppy  (Papaver).  See  Frontispiece, 
Fig.  5. 

317.  Tlie  pistil  is  frequently  attached  to  the  recep- 
tacle by  a  prolongation  of  the  substance  of  the  latter, 
called  a  thecaphore  or  gynophore.  In  the  Strawberry 
{Fragaria  vesca),  the  fleshy  part  which  is  eaten  is  the 
gynophore,  the  little  whitish  bodies  being  the  pistils  ma- 
tured. 

318.  The  observations  of  modern  physiologists,  par- 
ticularly of  M.  De  Candolle  and  Mr  Brown,  have  led 
them  to  consider  the  pistil  as  the  modification  of  a  leaf, 
or  of  a  whorl  of  leaves,  growing  vertically.  To  a  leaf, 
in  this  modified  state,  they  have  given  the  name  of  car- 
pel (carpellum). 

319.  They  describe  a  carpel  as  being  formed  of  a 
folded  leaf,  of  which  the  upper  surface  is  turned  in- 
wards, the  under  surface  outwards,  and  the  margins 
are  united,  thus  forming  a  hollow  case  or  ovary. 

320.  The  margins  produce  interiorly  one  or  more 
buds  (155),  which  are  the  ovules  (333),  The  regular 
mode  of  production  is  a  vertical  row  of  buds  on  each 
margin. 
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321.  The  gynophore  (317)  is  deemed  a  modification 
of  the  stalk  of  the  leaf  or  leaves  which  form  the  pistil ; 
the  style  an  elongation  of  the  midrib;  and  the  stigma 
the  apex  of  the  midrib  endowed  with  a  secreting  pro- 
perty. 

322.  In  many  flowers,  the  styles  and  stigmas  remain 
separate,  while  the  ovaries  are  closely  united;  and 
sometimes  the  reverse  takes  place.  Originally,  how- 
ever, each  carpel  has  a  sepai-ate  style  and  stigma.  . 

323.  The  ovary  is  considered  as  formed  of  the  lami- 
na or  disc  of  the  leaf  which  became  the  carpel,  and  is  a 
hollow  body,  containing  the  o\Tiles  or  rudiments  of  the 
seeds.  Its  cavities  are  called  cells.  When  there  is 
only  one  cell  in. the  ovary,  it  has  been  formed  of  a  single 
cari)el  or  modified  leaf ;  or  by  the  obliteration  of  the 
dissepiments  (324),  as  in  Poppy. 

324.  In  the  many-celled  ovary,  each  cell  is  formed 
of  a  single  carpel,  and  the  partitions  between  the  cells 
are  composed  of  the  contiguous  sides  of  the  carpels. 
The  partitions  are  called  dissepiments.  They  are  verti- 
cal, formed  of  two  layers,  and  equal  in  number  to  the 
carpels  of  which  the  ovary  is  formed. 

325.  The  ovary  is  unilocular,  bilocular,  &c.,  accord- 
ing to  the  number  of  cells. 

326.  Where  the  margins  of  the  folded  leaf  or  carpel 
unite,  there  is  interiorly  a  thickening  of  cellular  tissue, 
forming  what  is  called  the  placenta  or  trophosperm.  It 
is  this  body  that  bears  the  ovules. 

327.  The  carpels,  like  leaves  on  a  branch,  are  deve- 
loped round  a  central  axis,  towards  _which  all  their 
margins  are  turned;  and  the  placentae,  being  formed 
at  the  margins  of  the  leaves,  are  almost  always  next 
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this  imaginary  central  line  or  axis,  running  down  inte- 
riorly on  the  edges  of  the  carpels.  And  hence  the  dis- 
sepiments appear  to  run  backwards  or  outwards  from 
the  placentae. 

328.  The  placentae  are  central,  when  in  the  situation 
described  in  the  last  paragraph,  the  dissepiments  being 
entire. 

329.  A  free  central  placenta  is  formed  when  the  dis- 
sepiments in  a  many-celled  ovary  shi'ink  backwards,  or 
become  obliterated,  and  the  placentae  remain  united  in 
the  centre  of  the  ovary. 

330.  The  placentae  are  ■parietal,  when,  owing  to  the 
contraction  of  the  dissepiments,  which  do  not  divide  the 
ovary  into  several  distinct  cells,  but  merely  project 
from  its  inner  surface,  they  are  placed  iiear  its  walls, 
on  the  free  edges  of  the  dissepiments,  as  in  Poppy. 

331.  When  the  ovary  is  fi-ee  in  the  flower,  that  is, 
forms  no  adhesion  to  the  sides  of  the  calyx,  its  base 
and  that  of  the  stamens  being  inserted  into  the  top  of 
the  receptacle,  it  is  called  superior;  and  they  are  inferior, 
ov  hypogynous ;  as  in  Tulip,  Poppy,  Crowfoot  {Ranun- 
culus). See  Frontispiece,  Fig.  5.  the  Poppy,  in  which 
the  stamens  and  corolla  are  seen  inserted  into  the  re- 
ceptacle, below  the  pistil. 

332.  When  the  ovary  adheres  to  the  sides  of  the 
calyx,  and  the  stamens  and  corolla  are  inserted  into  the 
latter,  or  when  they  are  inserted  into  a  disk  above  the 
ovary,  this  organ  is  called  inferior,  and  the  perianth  and 
stamens  are  epigynous  or  superior ;  as  in  Umbelliferae, 
Valerianae,  Dipsaceae,  &c.  See  Frontispiece,  Fig.  6. 
the  flower  of  Snowdrop  {Galanthus  nivalis),  in  which 
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the  stamens  and  perianth  (247,  304)  are  seen  inserted 
on  the  top  of  the  ovary. 

THE  OVULE. 

333.  This  is  the  seed  in  its  unimpregnated  state.  It 
is  found  in  the  ovary  (313),  adiiering  to  the  placenta 
or  trophosperm  (326),  and  is  considered  as  the  hud  of 
the  carpel  or  modified  leaf  (320).  It  is  generally  at- 
tached to  the  placenta  hy  a  little  stalk  called  funiculus 
or  podosperm.  See  Fig.  30,  par.  374,  in  which  is  seen 
the  funiculus  of  the  matm-ed  ovule  or  seed  of  the  pea. 
Its  hase  is  that  pai-t  which  is  connected  to  the  podos- 
perm, and  is  c?t]\edL  umbilicus  or  hilum  (397).  The  op- 
posite extremity  is  the  apex. 

334.  When  the  placenta  (326)  is  developed  only  at 
the  upper  part  of  the  margin  of  the  carpel,  the  ovules 
necessarily  hang  down  into  the  cell  or  cavity  of  the 
carpel,  and  are  called  pendulous  or  reversed.  When  the 
placenta  is  developed  only  at  the  lower  part  of  the 
margin,  the  ovules  are  erect,  projecting  upwards  into 
the  cavity. 

335.  Some  botanists  use  also  the  terms  suspended  and 
ascending  to  express  these  two  positions  of  the  ovule ; 
while  others  limit  these  terms  to  those  cases  in  which 
the  placenta  is  developed  along  the  whole  margin  of 
the  carpel,  the  direction  of  the  ovule  still  remaining 
the  same. 

336.  The  ovule  consists  of  a  nucleus  or  'ker7iel  (the 
essential  part,  and  the  basis  of  the  future  seed),  en- 
dosed  within  two  sacs,  which  are  called  primine  and 
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seciindine.  These  are  frequently  connected  to  each 
other  and  to  the  nucleus  at  the  base  (333)  of  the  ovule, 
which  is  the  regidar  position  of  the  parts. 

337.  It  sometimes  happens  that  the  base  of  the  nu- 
cleus, or  point  of  connection  between  it  and  the  sacs,  is 
at  the  apex  (333)  of  the  ovule,  the  position  being  al- 
tered during  the  growth  of  the  latter.  In  this  case  a 
bundle  of  vessels,  called  a  raphe,  extends  between  the 
base  of  the  ovule  and  the  base  of  the  nucleus,  to  sup- 
ply the  latter  with  nourishment.  The  raphe  enlarges 
where  it  joins  the  base  of  the  nucleus,  forming  the 
chalaza. 

338.  The  primine  and  secimdine  have  open  mouths, 
which  are  applied  to  each  other  and  to  the  apex  of  the 
nucleus,  forming  a  foramen  called  exostome  or  micropyle, 
through  which  the  impregnating  particles  of  the  pollen 
pass  to  vivify  the  nucleus.  The  radicle  of  the  seed 
(414)  is  always  next  to  this  foramen. 

339.  The  nucleus  contains  the  liquor  amnios  which 
affords  nourishment  to  the  young  embryo,  and  part  of 
which  assists  to  form  the  albumen  (400) ;  and  some 
recent  authors  have  described  it  as  being  covered  hy 
three  coats,  the  tercine,  quartine,  and  quintine;  of  which 
the  first  two  become  the  albumen  in  the  seed,  and  the 
last  becomes  the  organ  occasionally  present,  called  vi- 
tellus  (404).  The  nucleus  with  its  coverings  becomes 
the  seed  with  its  coats,  to  form  which  is  the  ultimate 
object  of  the  whole  apparatus  of  the  reproductive  or- 
gans. 
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CHAP.  II  — COMPOUND  FLOWERS. 

340.  There  is  a  class  of  flowers  which  in  many 
points  diflFer  so  much  from  the  generality  of  flowers, 
that  they  require  to  be  separately  noticed.  They  are 
called  compound,  because  what  appears  to  be  one  flower 
consists  of  a  great  number  of  florets  or  little  flowers, 
sessile  on  one  receptacle  (291)  called  phoranthus,  and 
occasionally  A^ery  diff^erent  from  each  other  in  form  and 

other  respects. 

341.  The  most  marked  character  of  this  class  of 
flowers  is  the  union  of  the  stamens  by  the  anthers,  which 
has  procured  for  them  the  epithet  syngenesious.  Tlie 
Daisy  ( Bellis),  the  Dandelion  {Leontodon  Taraxacum), 
the  Thistle  (Carduus),  the  Daldia,  the  China  Aster 
(Aster  Chine)isis),  the  Artichoke  {Cynara  Scolymus), 
and  the  Sunflower  (Helianthus),  are  examples  of  this 
class. 

342.  The  florets  are  monopetalous  (264),  very  small, 
and,  in  many,  of  two  kinds ;  those  of  tlie  disc,  which 
are  in  the  centre,  and  those  of  the  ray,  which  are  in 
the  circumference,  the  external  ones  which  enclose  the 
preceding. 

343.  Those  of  the  disc  are  tid)ular,  and  five-cleft ; 
and  are  yellow  in  the  Daisy.  Those  of  the  ray  are 
called  ligukite,  or  strap-shaped,  and  are  expanded  into 
a  long,  narrow,  ribbon-shaped  leaf.  They  are  white  in 
the  Daisy. 

344.  The  calyx  is  closely  adherent  to  the  ovary,  and 
is  not  very  distinct.  The  stamens  are  five  in  number, 
and  united  by  their  anthers  into  a  cylinder,  through 
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which  the  extremity  of  the  style  passes ;  and  many  of 
the  florets  are' unisexual  (206). 

345.  When  the  flower  or  head  is  composed  solely  of 
tubular  florets  (343),  it  is  called  fiosculous,  as  the  Arti- 
choke and  Thistle. 

346.  When  all  the  florets  are  ligulate  (343),  the 
flower  is  ligulate  or  semifiosculous,  as  Lettuce  {Lactiica), 
Dandelion. 

347.  When  the  central  florets  are  tubular,  and  those 
of  the  circumference  ligulate,  the  flower  is  radiate,  as 
the  Daisy,  the  China  Aster. 

348.  The  calyx  in  most  compound  flowers  termi- 
nates in  little  hairs,  which  remain  and  are  elongated 
after  the  corolla  has  fallen,  forming  the  pappus  or  seed 
down  (349),  which  acts  the  part  of  wings,  and  assists 
the  seed  to  fly  away  from  the  receptacle.  The  calyx 
surrounds  the  ovary,  and  becomes  the  most  external 
covering  of  the  seed. 

349.  The  pappus  is  sessile  when  situated  immediately 
on  the  top  of  the  seed ;  stipitate,  when  supported  on  a 
little  stalk  called  stipes,  as  in  Lettuce;  simple,  when 
hairy  and  undivided,  as  in  Lettuce ;  feathery,  when  small 
fine  hairs  project  from  the  sides  of  the  larger  hairs  like 
a  feather,  as  in  Goat's-beard  {Tragopogon). 


CHAP.  Ill— FECUNDATION. 

350.  This  operation  consists  in  the  action  of  the 
pollen  on  the  ovule,  which  is  tlxerehy  impregnated,  that 
IS,  excited  to  a  new  and  vigorous  mode  of  action  bv 
which  It  increases  in  size,  all  its  parts  are  fully' de- 
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veloped,  and  at  last  it  becomes  a  seed  (396),  capable, 
when  placed  in  a  situation  favourable  to  its  growth  or 
germination,  of  producing  a  full  grown  plant  similar  to 
that  which  gave  it  birth. 

351.  To  effect  this,  it  is  necessary  that  the  pollen  con- 
tained in  the  anther  of  the  stamen  be  allowed  to  escape, 
which  takes  place  by  the  dehiscence  (295)  of  the  anther; 
and  that  this  pollen  be  brought  into  contact  with  the 
stigma,  the  moist  surface  of  which  causes  the  bags  or  ve- 
sicles (296)  to  burst,  and  emit  the  vivifying  mucous 
fluid,  which  is  then  conveyed  along  the  style  to  the  mi- 
cropyle  (338),  which  admits  it  to  the  nucleus  or  kernel 
(339),  there  to  produce  its  peculiar  effects. 

352.  The  pollen  is  conveyed  to  tlie  stigma  in  various 
ways.    In  many  hermaphrodite  plants  (206),  the  sta- 
mens arc  longer  than  the  pistil ;  and  the  pollen,  when 
it  escapes  from  the  anther,  naturally  falls  on  the  stigma. 
In  such  cases,  as  Linnseus  remarked,  the  flower  is  ge- 
nerally erect.    When  the  stamens  are  shorter  than  the 
pistil,  the  flower  frequently  hangs  downwai-ds  or  droops, 
thus  still  enabling  the  pollen  to  fall  on  the  stigma  when 
it  escapes.    When  the  stamens  are  short,  and  the  flower 
erect,  there  is  frequently  a  nectary  at  the  bottom  of  it, 
which  attracts  insects  in  search  of  honey  ;  these  become 
covered  with  pollen,  which  falls  from  them  on  the  stig- 
ma as  they  fly  out.    The  stamens  of  many  plants  are 
endowed  with  a  certain  degree  of  irritability,  by  which 
they  are  enabled  to  bend  towards  the  stigma  and  de- 
posit their  pollen,  returning  afterwards  to  their  usual 
position. 

353.  In  monoecious  (207)  plants,  the  male  flowers 
ai-e  frequently  situated  on  the  upper  part,  so  that  the 
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pollen  falls  on  the  stig-ma.  In  these,  and  in  dioecious 
(207)  plants,  the  Avind  is  perhaps  the  chief  ag-ent  in 
conveying-  the  pollen,  which  is  a  light  powder,  from  tlie 
male  to  the  female  flowers ;  and  butterflies  and  other 
insects  which  fly  from  flower  to  flower  also  carry  and 
deposit  the  pollen.  In  Persia,  the  female  or  fertile 
Palms  chiefly  are  cultivated,  and  at  the  flowering  sea- 
son brandies  of  Wild  Palms  with  male  flowers  are 
gathered  and  shaken  over  the  fertile  flowers.  This 
was  practised  long  before  the  theory  of  the  operation 
was  known. 

354.  When  fecundation  has  been  effected,  the  sta- 
mens and  floral  envelope,  and  also  the  style  and  stigma, 
axe  of  no  further  use.  They  generally  wither  and  fall 
off,  though  occasionally  one  or  more  are  persistent. 
The  calyx  frequently  forms  a  covering  for  the  ovary, 
as  in  those  cases  where  the  ovary  is  inferior,  as  in  the' 
Apple  ;  the  stigma  frequently  remains,  as  in  the  Pop- 
py. The  ovary,  of  course,  constantly  remains,  and 
forms  the  future  pericarp  or  covering  of  the  seed  (356), 
while  the  ovule  becomes  the  seed. 


CHAP.  IV.— THE  FRUIT. 


355.  The  fruit  is  composed  of  the  ovary  and  its  con- 
tents, arrived  at  maturity  by  the  fecundating  influence 
of  the  pollen;  and  consists  of  two  parfs,  the  pericarp 
or  covering,  which  is  the  ovary  matured,  and  the  seed, 
which  IS  the  ovule  matured.  When  the  ovary  is  in- 
ferior (332),  the  external  part  of  the  pericarp  is  fomed 
of  the  tube  of  the  calyx. 
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356.  This  organ  is  almost  invariably  present,  but 
sometimes  remarkably  tliin,  as  in  the  Umbelliferae  and 
Compositae ;  and  in  the  Coniferae  and  Cycadese  is  said 
to  be  altogether  wanting. 

357.  The  part  by  which  it  is  attached  to  the  peduncle 
is  called  the  base.  The  other  extremity  is  the  apex, 
and  frequently  exhibits  traces  of  the  style  or  stigma. 
The  axis  is  an  imaginary  line  passing  from  the  base  to 
the  apex.  When  there  is  a  real  axis  it  is  called  colu- 
mella, as  in  the  Euphorbiacese  and  the  UmbelliferEe. 
There  is  a  very  distinct  columella  in  the  Orange. 

358.  It  consists  of  three  parts ;  the  epicarp,  a  thin 
membranous  outer  coating ;  the  endocarp  or  putamen, 
the  inner  membrane  which  lines  the  cavity  containing 
the  seed ;  and  the  sarcocaip  or  mesocarp,  a  fleshy  or 
pulpy  substance  lying  between  these  thin  membranes. 
Tlie  fleshy  or  juicy  part  in  Apples,  Pears,  Peaches,  &-c. 
is  the  sarcocarp.  The  rind  or  paring  in  these  fruits  is 
the  epicarp.  In  the  Apple,  the  endocarp  is  seen  very 
distinctly  lining  the  cells  which  contain  the  seeds. 

359.  In  the  nut  these  three  parts  are  closely  united. 
In  the  Pea,  the  pod  of  which  is  the  pericarp,  the  sarco- 
carp is  thin  but  evident,  and  the  epicarp  and  endocai-p 

are  also  distinct. 

360.  A  pericarp  consisting  of  one  cell  is  called  unilo- 
cular, as  the  Cherry  (Cerasus),  the  Almond  (AmT/ffda- 
his)  the  Pink  {hiantJms).  When  there  are  two  cells 
it  is'  hilocular,  as  in  Foxglove  and  the  rest  of  the  Scro- 
phularineee.  It  is  triloculai-,  &c.  according  to  the  num- 
ber of  the  cells. 
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361.  The  cells  are  separated  by  partitions  called 
dissepiments,  which,  from  their  mode  of  formation 
(324-7),  will  always  be  alternate  with  the  stigmas, 
the  latter  being  the  apices  of  the  carpels,  while  the  dis- 
sepiments are  their  sides.  In  the  matm-e  state,  the  dis- 
sepiments may  be  considered  as  formed  of  two  layers 
of  endocarp  adhering  closely  to  each  other. 

362.  In  consequence  of  various  accidental  occur- 
rences, such  as  the  abortion  or  obliteration  of  particu- 
lar parts,  or  the  irregular  growth  of  others,  particular- 
ly of  the  placenta  (326),  the  pericarp  does  not  always 
present  the  same  structui-e  as  the  unimpregnated  ovary. 
In  the  Oak  (  Querns),  and  other  Cupuliferse,  the  ova- 
ries of  which  have  several  cells  and  ovules,  the  fruit 
has  only  one  cell,  and  frequently  only  one  seed. 

363.  The  dissepiments  of  a  many-celled  pericarp 
often  become  contracted,  so  as  merely  to  project  into 
the  general  cavity,  the  placentae  being  placed  upon  their 
edges  and  called  parietal,  as  in  Poppy.  Or  it  may  be 
supposed  that  the  margins  of  each  carpel  have  not 
united,  and  do  not  reach  to  the  centre  or  axis  of  the 
pericarp,  the  placenta  being  then  placed  upon  the  uirited 
margins  of  the  adjacent  sides  of  two  carpels.  In  the 
Melon,  the  carpels  are  scarcely  folded  inwards,  and  the 
cells  are  not  separate.  In  the  Thorn  Apple  (Datura 
Stramonium),  two  of  the  dissepiments  are  imperfect  at 
the  upper  part,  forming  a  communication  between  the 
cells,  which  are  quite  separate  inferiorly.  The  dissepi- 
ments in  these  cases  are  called  incomplete.  Spurious  or 
false  dissepiments  are  those  formed  by  enlargements  of 
the  placenta,  or  irregular  projections  from  the  back  or 
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sides  of  the  pericarp  {Cassia  fistula)  :  when  horizontal 
they  are  sometimes  called  phragmata. 

364.  When  the  pericarp  does  not  open  spontaneously 
when  ripe  to  let  the  seed  escape,  it  is  called  indehiscent. 
Wlien  there  are  natural  slits  or  openings  by  which  the 
seed  can  escape,  the  pericarp  is  said  to  be  dehiscent,  and 
the  pieces  into  which  it  divides  are  called  valves.  It  is 
bivalved,  trivalved,  &c.  according  to  the  number  of 
valves  into  which  it  splits. 

365.  Pericarps  which  are  formed  of  a  single  carpel 
or  modified  leaf,  have  on  their  surface  two  well  marked 
lines  or  sutures,  by  which  they  easily  dehisce.    One  is 
called  dorsal,  and  occupies  the  pli^e  of  the  midrib  of 
the  leaf  which  became  the  carpel.    The  other  is  called 
ventral,  and  corresponds  to  the  united  margins  of  the 
leaf  where  the  placenta  is  situated.    The  pod  of  the 
Pea  has  a  dorsal  and  ventral  suture,  both  well  marked. 
In  shelling  peas  it  is  the  dorsal  suture  by  which  they 
are  opened,  and  the  peas  or  seeds  will  be  observed 
placed  on  a  thin  placenta  at  the  opposite  or  ventral 
suture.    In  the  many-celled  pericarp,  each  cell  or  car- 
pel has  a  more  or  less  distinct  dorsal  and  ventral  suture, 
by  which  the  dehiscence  often  takes  place,  as  in  Fox- 
glove. 

366.  The  dehiscence  is  loculicidal  (splitting  or  break- 
ing into  the  cells),  when  the  pericarp  bursts  vertically 
at^the  back  of  the  cells  or  by  the  dorsal  suture,  the 
layers  forming  the  dissepiments  being  left  in  union, 
and  the  valves  being  opposite  to  the  dissepiments, 
(each  valve  in  this  case  consisting  of  the  adjacent 
halves  of  two  adjoining  carpels)  :  the  Liliaceae. 

367.  The  dehiscence  is  septicidal  (splitting  the  dis- 
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sepiments),  when  the  pericarp  bursts  vertically  in  a  line 
corresponding  with  the  union  of  the  sides  of  the  car- 
pels, the  layers  forming  the  dissepiments  being  sepa- 
rated from  each  other,  the  valves  being  alternate  with 
the  dissepiments,  and  having  their  margins  turned  ia- 
wai'ds,  and  the  cells  remaining  closed  at  the  dorsal  su- 
ture.   Rhodoracese  Juss. 

368.  The  dehiscence  is  transverse,  when  it  takes  place 
horizontally  along  the  cells  of  the  pericarp,  as  in  the 
capsule  (380)  of  Pimpernel  {Anagallis).  The  capsule 
is  in  this  case  called  circumscissa. 

369.  The  pericarp  dehisces  by  pores,  when  there  are 
several  irregular  holes  or  openings,  as  in  the  Poppy, 
in  the  capsiUe  of  which  the  pores  are  placed  beneath 
the  permanent  stigma. 

370.  When  the  pericarp  has  lateral  appendages  like 
wings,  it  is  dipterous,  tripterous,  &c.  according  to  the 
number  of  these  ;  it  is  apterous  when  there  are  none. 

VARIETIES  OF  PERICARPS  OR  FRUITS. 

371.  There  are  many  diiferent  kinds  of  pericarps  or 
fruits.  Some  are  simple,  being  the  result  of  a  single 
carpei,  of  course  in  one  flower,  as  the  Pea ;  others  are 
compound,  being  composed  of  several  carpels  united 
mto  one  pistil,  of  course  in  one  flower,  as  the  Apple  : 
some  are  midtiple,  consisting  of  several  carpels  in  one 
flower,  but  remaining  distinct  in  the  matured  state,  as 
the  Strawberry;  and  others  otq  aggregate,  consisting  of 
the  fruits  of  several  flowers  united  into  one  mass,  as  in 
the  Pine- Apple  {Broraelia  ananas). 

372.  Some  fruits  are  dehiscent  (364),  as  the  Fox- 
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glove  and  Poppy;  others  are  indehiscent  (364),  as  the 
Peach. 

373.  Some  are  cln/,  as  Wheat ;  others  are  Jieshy,  as 
the  Apple.  The  two  last  characters,  dry  and  fleshy, 
ai*e  of  subordinate  importance. 


SIMPLE  FRUITS. 
Formed  of  a  single  carpel  in  each  flower. 

1.  Dehiscent. 

374.  The  Legume  or  Pod.  This  is  a  two-valved  pe- 
Fig.  30.  ricarp,  having  a  dorsal  and  a  ventral  suture 
(365),  along  the  latter  of  which  a  placenta 
(326)  bearing  the  seeds  is  placed,  as  the 
Pea,  the  Bean,  and  the  rest  of  the  Legumi- 
nosse.    (See  Fig.  30.) 

375.  In  the  Cassias  there  are  spurious 
transverse  dissepiments,  and  some  of  this 
genus,  and  a  few  more  of  the  order,  are 
indehiscent.  The  Legume  is  lomentaceous 
when  there  ai-e  transverse  articulations  or  joints,  as  in 
Ornithopus ;  and  in  this  case  the  Legume  is  indehis- 
cent in  the  line  of  the  suture,  but  divides  in  the  line  of 
the  joints. 

2.  Indehiscent. 
376.  The  Drupe.  This  is  a  fleshy  fruit, 

containing  a  stone  or  nut,  as  the  Peach,  the 
Plum,  the  Apricot,  &c.  In  it  the  epicarp, 
sarcocarp,  and  endocarp  are  very  distinct ; 
the  sarcocarp  being  considered  an  enlarge- 
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2.  Indehiscent. 
(1.)  Dry. 

384.  The  Gland. — This  is  a  one-celled,  and  frequent- 
ly one-seeded,  pericarp,  often  contained  in  a  scaly  in- 
volucre called  a  cupula.  The  ovary  had  originally  three 
cells,  and  several  ovules  which  have  become  abortive. 
The  Oak  (Quercus),  the  Hazel  (Corylus),  and  other 
Cupuliferse.  It  is  often  called  a  Nut.  (See  Fig-.  35. 
the  Hazel.) 

385.  Tlie  Samara — This  has  one  or  two  cells,  and 
is  dilated  at  the  apex  or  sides  into  a  kind  of  wing  or 
membranaceous  appendage.  It  is  considered  a  kind  of 
capsule  by  some.  The  Ash  (Fraxinus),  the  Maple 
(Acer),  and  the  Elm  (Ulmus). 

(2.)  Fleshy. 

386.  The  Pome,  or  Melonida  of  Richard.  This  is 

formed  of  a  semi-inferior  ovary,  consisting  of  from  two 
to  five  carpels,  the  pericarp  being  fleshy,  and  formed 
of  the  calyx  and  ovary  united.  The  Apple  and  the 
Pear,  and  the  rest  of  the  Pomacese,  are  examples.  (See 
Fig.  36.) 


Fig.  35. 


Fig.  36. 


Fig.  37. 
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(3.)  Pulpy. 

387.  Tlie  Pepo,  or  Peponida  of  Richard  In  this 

fruit  the  cells  are  remote  from  the  axis  or  centre ;  the 
margins  of  the  carpels  are  not  united  ;  and  their  sides 
ai-e  not  much  turned  inwards.  The  placentae  are  pa- 
rietal, and  the  seeds  are  scattered  through  a  juicy 
pulp  deposited  in  the  cells.  The  pericarp  is  the  thick 
external  covering.  The  Cucumber,  the  Melon,  the 
Gourd,  and  other  Cucurbitacese. 

388.  The  Hesperidiimi,  or  Orange. — In  this  fruit  the 
thick  integument  is  the  pericarp ;  the  cells  or  divisions 
into  which  the  fruit  can  be  easily  divided  are  the  car- 
pels, the  seeds  being  scattered  through  them ;  and  the 
pulpy  matter  is  not  mesocarp,  as  might  be  imagined, 
but  a  peculiar  deposition  in  the  cells  which  contain  the 
seed.  The  Orange  and  Lemon  (Citrus  aurantiwn  and 
C.  medico)  are  examples. 

389.  TJie  Berry.— is  a  pulpy  fruit,  with  the 
seeds  scattered  loosely  in  the  pulp.  Gooseberry,  Grape, 
Currant. 

MULTIPLE  FRUITS. 

Several  carpels  in  one  flower,  remaining  distinct  in  the  matured 

state. 

1.  Dehiscent. 

390  The  Follicle.— This  is  a  membranous  one- 
celled,  one-valved  pericarp,  opening  longitudinally  by 
a  ventral  suture  (365),  to  which  is  attached  a  placen- 
ta bearing  the  seeds,  and  having  no  dorsal  suture; 
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ment  of  the  cellular  substance  of  the  carpel  or  leaf. 
(See  Fig-.  31.  the  Drupe  of  the  Cherry.) 

377.  The  Nut. — This  resembles  the  pi'eceding,  ex- 
cept in  not  being-  fleshy.  It  includes  the  Almond, 
Walnut,  &c.,  which  have  a  very  thin  woody  pericarp. 
Many  botanists  consider  it  a  Drupe. 

378.  TJie  Achenium. — A  dry  one-seeded  pericarp, 
which  does  not  adhere  to  the  integument  of  the  seed, 
as  in  the  Thistle  and  other  Compositse.  It  is  sur- 
mounted by  the  pappus  or  seed-down  (349),  as  is  seen 
in  the  seed  of  Dandelion,  with  which  every  one  is  so 
familiar. 

379.  J7ie  Caryopsis  This  is  a  dry  one-seeded  peri- 
carp, adhering  closely  to  the  integument  of  the  seed, 
as  in  Rice,  Oats,  Wheat,  and  all  the  Gramineae.  In 
general  it  is  impossible  to  distinguish  the  pericarp  from 
the  seed  in  the  Cai-yopsis. 

COMPOUND  FRUITS. 
Formed  of  several  carpels  united  into  one  pistil. 

1.  Dehiscent. 

380.  The  Capsule. — This  is  a  dry,  many-celled  peri- 
Fig.  32.    carp,  of  a  coriaceous  or  membranous  nature, 

splitting  into  several  valves  (364),  as  the 
Tliorn  Apple  (Datura  Stramonium),  or  dehis- 
cing by  pores  (369),  as  the  Snap-Dragon 
(^Antirrhinum)  and  the  Poj^py ;  the  latter  of 
which,  by  the  contraction  of  the  dissepiments, 
has  only  one  cell.  The  Catchfly  or  Cam- 
pion (^Lychnis),  and  the  rest  of  the  Caryo- 
phyllese,  have  capsules  which  open  at  the  top  by  the 
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separation  of  the  teeth  which  closed  them.  (See  Fig. 
32.  the  Capsule  of  Lychnis.) 

381.  Henbane  (JSyoscyamus)  and  Pimpernel  (Ana- 
gallis)  have  capsules  which  dehisce  transversely.  M. 
Richard  applies  the  term  pj/xidium  to  this  kind  of  cap- 
sule. 

382.  The  Siliqua  or  Pod. — This  is  an  obloug  peri- 
carp of  two  valves,  somewhat  resembling  the  Legume. 
It  has  two  cells,  separated  by  a  longitudinal  dissepi- 
ment, parallel  to  the  valves.  This  dissepiment  is  con- 
sidered a  false  or  spurious  one,  being  formed  by  an  ex- 
pansion of  the  placentae.  The  seeds  are  ranged,  alter- 
nately, along  each  edge  of  the  dissepiment,  and  on 
each  side  of  it,  so  that  there  are  four  rows  of  seeds. 
Wallflower,  Turnip,  Cabbage,  and  many  of  the  Cru- 
ciferae.    (See  Fig.  33.) 


Fig.  33.  .  Fig.  34. 


383.  Tlie  Silicula,  or  pouch,  differs  from  the  preced- 
ing only  in  being  very  short,  or  even  broader  than  it 
is  long.  Shepherd's  Purse  {Capsella;  Thlaspi,  Linn.) 
(See  Fig.  34.) 
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399.  The  integuments,  taken  together,  constitute 
what  is  called  the  episperm,  and  they  are  frequently- 
incorporated  together,  so  that  there  appears  to  he  only- 
one  covering.  The  primine  (336)  of  the  ovule  be- 
comes the  spermoderm,  or  testa  of  Gaertner,  The 
Fig.  38.  secundine  (336)  receives  the  name  of  me- 
sosperm ;  and  the  others  (339)  are  called 
endopleura.  The  episperm  is  very  distinct 
in  the  Pea  and  Bean ;  and  the  hilum  is  al- 
ways jjlaced  on  it.  (See  Fig.  38,  in  which 
the  dark  part  is  the  hilum.) 

400.  The  albumen  is  the  peculiar  mucihiginous  or 
amylaceous  substance  found  in  many  seeds  between 
the  integuments  and  the  embryo.  It  has  also  received 
the  names  of  perisperm  and  endosperm. 

401.  The  albumen  forms  a  great  part  of  the  seed  in 
monocotyledonous  plants :  these  have  only  one  cotyle- 
don, which  is  generally  small,  as  in  the  Wheat  and 
other  Graminese.   The  albumen  affords  nourishment  to 
the  young  embryo  during  the  first  stage  of  its  growth, 
becoming  soluble  and  of  a  saccharine  nature.    It  is  a 
store  of  nutritious  matter,  laid  up  during  the  growth 
of  the  ovide,  being  formed  of  that  part  of  the  liquor 
amnios  (339),  which  was  not  required  to  bring  the 
seed  to  perfection.    The  white  matter  in  the  Cocoa 
Nut  is  the  albumen,  and  the  fluid  is  the  residue  of  the 
liquor  amnios,  which  is  very  plentiful  in  this  plant. 

402.  The  albumen  may,  in  general,  be  eaten  with 
perfect  safety,  even  in  families  of  a  dangerous  nature, 
as  the  Euphorbiaceae.  In  Wheat,  Oats,  and  Barley,' 
it  consists  principally  of  starch  and  gluten,  and  is  very 
Avholesome. 
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Fig.  39. 


Fig.  40. 


403.  The  embnjo  is  the  organized  body  which  lies 
innermost,  and  is  the  essential  part  of  tlie  seed,  being 
the  proper  rudiment  or  germ  of  the  new  plant.  (See 
Figs.  39,  40.)  It  consists  of  the  cotyledons  (c  c),  the 
gemmule  or  plumule  (a),  and  the  radicle  {h). 

404.  It  is  sometimes  surrounded  by  a  sack-like  bo- 
dy, called  vitellus  or  yoke,  supposed  to  be  formed  of 
the  quintine  of  the  ovule  (339). 

405.  The  cotyledom,  or  seed-lobes  surround  the 
gemmule  and  radicle,  and  may  be  considered  the  rudi- 
ments of  the  first  leaves  which  elaborate  the  sap  and 
supply  the  young  plant  with  nutritious  matter,  be- 

'  fore  it  can  put  forth  proper  leaves  to  perform  this 
function.  In  seeds  which  have  little  or  no  albumen, 
the  cotyledons  are  filled  with  nutritious  matter,  which 
supply  the  young  plant,  as  in  the  Pea.  Plants  are  di- 
vided into  two  classes,  according  as  they  are  provided 
with,  or  destitute  of,  cotyledons  in  their  seeds— the 
Cotyledonese  and  the  Acotyledonese. 

406.  When  there  is  only  one  cotyledon,  the  plant  is 
called  Monocotyledonous,  as  in  Wheat,  Barley,  Rice, 
&c  In  monocotyledonous  seeds  the  gemmule  is  en- 
closed within  the  cotyledon,  which  forms  a  sheath 
caUed  coleoptam;  and  the  cotyledon  is  converted  m 
germination  into  a  thick  leaf. 
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there  are  more  than  one  in  each  flower.  Peony,  Peri- 
winkle (  Vinca),  and  many  of  the  Apocyneae. 

2.  Indehiscent. 

391.  The  Strmcherry. — This  fruit  consists  of  a  num- 
ber of  minute  pericarps,  called  sometimes  Acheniums, 
at  other  times  Acini,  placed  upon  a  pulpy  or  fleshy  re- 
ceptacle or  gynophore,  commonly  called  the  fruit. 
Strawberry.  In  the  Raspberry  the  small  spherical  juicy 
bodies  are  the  carpels.    (See  Fig.  37.  page  107.) 

392.  The  fruit  of  the  Ranunculus  resembles  the 
Strawberry,  except  in  the  receptacle  not  being  fleshy. 

AGGREGATE  FRUITS. 

The  fruits  of  several  flowers  united  into  one  mass. 

393.  TJie  Cone  (Strobilus) — This  is  the  catkin  or 
amentum  (244)  ripened  and  indurated.  The  seeds  ai-e 
found  in  the  axillse  of  the  bracteae  or  scales.  Fir-top. 
(See  Fig.  18.  page  76.) 

394.  Tim  Sorosis  of  Mirbel — This  term  is  applied 
to  the  Pine- Apple  (Bromelia  ananas),  which  consists 
of  several  fruits  growing  together  into  a  thick  fleshy 
substance.  The  fruit  of  the  Mulberry  is  of  this  kind. 
In  this  case  the  flowers  were  in  the  form  of  a  dense 
spike,  and  the  fruits,  or  pericarps,  grow  together  from 
their  vicinity  to  each  other. 

395.  Hie  Syconium  of  Mirbel — This  is  the  fruit  of 
the  Fig-tree  {Ficus  carica).  It  consists  of  the  recep- 
tacle or  apex  of  the  peduncle,  or  of  an  involucre  di- 
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lated  into  a  hollow  body,  fleshy  interiorly,  and  con- 
taining a  number  of  small  hard  seeds  or  acheniums. 

III.  THE  SEED. 

396.  This  is  the  ovule,  impregnated  and  arrived  at 
maturity.  It  is  found  within  the  pericarp,  and  consists, 
of  the  integuments  or  coverings,  the  albumen,  and  the 
embryo.  The  terms  used  to  express  the  different  po- 
sitions of  the  ovule  apply  also  to  the  seed  (334).  See 
Fig.  38.  the  seed  of  the  Bean  (par.  399).  In  Fig.  39. 
(par.  403.)  the  skin  or  episperm  (399.)  has  been  re- 
moved. In  Fig.  40.  the  two  lobes,  which  were  united 
by  means  of  the  little  conical  body  between  them,  are 
removed,  and  the  most  essential  part  of  the  seed  is  left 
 the  gemmule  and  radicle  (413-14). 

397.  It  is  attached  to  the  placenta  or  trophosperm 
by  the  funiculus  or  podosperm,  each  of  which  grows 
along  with  the  ovule.  The  hilum  or  umbilicus,  where 
this  attachment  takes  place,  is  considered  the  base  of 
the  seed,  and  at  this  point  the  vessels  which  convey 
nourishment  enter  the  seed.  These  vessels,  clustered 
together,  form  the  funiculus,  and  they  derive  their  ori- 
gin from  the  placenta.  The  funiculus  is  well  seen  in 
the  pod  of  the  Pea  (Fig.  30.  par.  374.) 

398.  When  the  placenta  expands  around  the  seed, 
it  forms  a  covering  called  arilhts,  as  in  the  Nutmeg 
{Myristica  Moschata),  the  mace  of  which  is  the  ariUus. 
The  Spindle-tree  {Euonymus)  has  an  orange-coloured 
ariUus  enveloping  the  seed.  M.  Richard  observes,  that 
the  arillus  never  occurs  in  plants  with  a  monopetalous 
corolla. 
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407.  It  has  been  found  that  monocotyledonous  plants 
are  endogenous  (83). 

408.  When  there  are  two  opposite  cotyledons,  as  in 
the  Pea  and  Lupine  ;  or  several  in  a  whorl,  as  in  some 
of  the  Coniferse  ;  the  plant  is  called  Dicotyledonous.  In 
this  case  the  cotyledons  are  converted,  during-  germi- 
nation, into  two  leaves,  affording  nutriment  to  the 
young  plant.    (See  Fig.  39.) 

409.  It  has  been  found  that  dicotyledonous  plants  are 
exogenous  (109). 

410.  The  cotyledons,  when  filled  with  nutritious 
matter,  frequently  remain  under  ground  during  ger- 
mination, in  which  case  they  are  called  hypogean,  as 
in  the  Pea. 

411.  Wlien  the  cotyledons  appear  above  ground, 
and  assume  the  form  of  leaves,  they  are  epigean,  as  in 
the  Lupine. 

412.  The  leaves  into  which  the  cotyledons  are  con- 
verted are  called  Seminal,  and  differ  in  figure  from 
the  proper  leaves  of  the  plant. 

413.  The  Gemmide  {a,  Fig.  40.)  is  the  rudiment  of 
the  stem,  growing  upwards,  and  becoming  stem  aud 
branches,  &c.  It  is  often  undistinguishable  till  germi- 
nation has  made  some  progress,  being  closely  adherent 
to  the  cotyledon,  as  in  monocotyledonous  plants.  It 
is  very  well  seen  between  the  cotyledons  of  the  Pea 
or  Bean,  in  which  it  is  formed  of  several  minute  leaves 
closely  folded  together.  These  become  the  first  or 
primordial  leaves.  The  gemmule  may  be  regarded  as 
the  first  bud  of  the  new  plant,  ready  to  be  developed 
when  its  situation  and  other  circumstances  are  favour- 
able.   (See  Fig.  40.) 
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414.  The  Radicle  (h,  Fig-.  40.)  is  the  rudiment  of  the 
root,  and  is  continuous  downwards  with  the  gemmule. 
It  is  always  simple  and  undivided,  and  in  the  dicotyle- 
donous seed  is  of  a  conical  shape  with  the  apex  infe- 
rior. It  always  points  towards  the  micropyle  (338), 
and  invariably  grows  towards  the  centre  of  the  earth, 
forming  the  root  of  the  new  plant. 

415.  Those  plants  in  which  the  radicle  is  free  and 
naked,  not  being  enclosed  in  any  sheath  (excepting,  of 
course,  the  episperm)  were  called  exorhizcB  by  the 
late  M.  Richard,  and  correspond  to  the  exogenous  or 
dicotyledonous  plants  of  other  authors ;  as  the  Bean,  in 
which  the  free  pointed  radicle  is  well  seen. 

416.  Those  in  which  the  radicle  is  enclosed  in  a 
sheath  were  called  endorhizce  by  Richard,  and  corres- 
pond to  the  endogenous  or  monocotyledonous  plants  of 
other  authors,  as  Wheat. 

417.  In  the  Coniferse  and  Cycadeaj  the  radicle  is  in- 
corporated in  a  peculiar  manner  with  the  albumen ; 
These  were  called  synorhizce  by  Richard,  but  are  in- 
cluded among  the  exogenous  plants  of  other  authors. 

418.  The  part  between  the  radicle  and  gemnnde  is 
called  the  collet  or  neck  (28),  and  is  the  point  where 
the  ascending  and  descending  parts  meet ;  the  root 
elongating  downwards  from  it,  and  the  stem  elongat- 
ing upwards  from  the  same  spot. 

419.  The  embryo  is  homotropous  or  ortJiofropous 
when  the  radicle  is  at  the  hilum  or  base  of  the  seed 
(397),  as  in  the  Pomacese,  the  Solaneae,  &c.  In  this 
position  it  is  sometimes  called  erect ;  and  the  nucleus 
is  inverted. 

420.  The  embryo  is  antitropons  or  inverted  when  the 
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cotyledons  are  next  the  hilum,  as  in  the  Thymeleee, 
Urticee.  In  this  case  the  radicle  is  remote  from  the 
hihim. 

421.  The  embryo  is  heterotropous  when  it  lies  across 
the  hilum,  as  in  Primulacese. 

422.  The  embryo  is  amphitropous  when  carried  round 
the  albumen,  so  that  the  two  extremities  approach,  as 
in  the  Caryophyllese. 

423.  There  is  a  peculiar  class  of  plants  which  are 
constantly  destitute  of  floral  envelope,  sexual  organs, 
and  seed.  They  are  reproduced  by  means  of  minute 
bodies,  called  sporules,  which,  indeed,  may  be  consi- 
dered as  the  seeds,  but  bear  no  analogy  in  mode  of 
formation  or  in  structure  to  the  seeds  which  have  just 
been  examined. 

424.  They  are  called  Acotyledonous,  from  being  des- 
titute of  cotyledons;  Inembryonate,  from  being  destitute 
of  an  embryo  ;  Asexital,  Agamic,  and  Cryptogcimic,  be- 
cause they  have  no  sexual  organs,  or  because,  if  these 
do  exist,  they  cannot  be  detected:  and  Cellular,  because 
they  are  found  to  consist  chiefly  of  cellular  tissue,  or 
are  destitute  of  spiral  vessels. 

425.  These  differ  in  many  other  respects  from  phe- 
nogamic  or  flowering  plants ;  and  consist  chiefly  of  the 
following  tribes  :  Ferns  (Filices),  Mosses  (Musci), 
Mushrooms  (Fungi),  Sea- Weeds  (Algcs).  I  shall  say 
nothing  more  at  present  of  these,  as  they  will  be  fully 
described  in  their  order  along  with  the  other  natural 
families  of  plants. 
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CHAP,  v.— PROPAGATION  OF  PLANTS. 

426.  This  is  effected  in  three  ways  :  1st,  By  means 
of  the  seed,  which,  when  placed  in  a  fit  situation,  be- 
comes a  new  plant,  of  the  same  species  as  that  whicli 
produced  it,  though  frequently  of  a  different  variety*. 
The  commencement  of  the  groAvth  of  the  seed  is  called 
germination.    2dly,  By  means  of  buds,  which  are  also 
capable  of  producing  new  plants.    In  this  case,  it  is 
always  the  same  variety  that  is  produced.    3dly,  By 
means  of  slips  or  branches,  which,  when  treated  in  a 
particular  manner,  are  capable  of  becoming  entire  and 
independent  plants,  when  separated  from  the  parent : 
See  par.  12].    Tliis  is  called  propagation  by  slips  or 
layers ;  and  also  includes  grafting ;  and  in  this  case, 
also,  we  always  obtain  the  same  variety.    This  latter 
mode  of  propagation  might  be  included  along  with  the 
second,  thus  making  two  principal  modes  of  propaga- 
tion— by  seeds  and  by  buds. 

1.  Germination. 

427.  A  perfectly  formed  seed  may  be  considered  a 
young  plant,  the  vital  energies  of  which  ai*e  in  a  dor- 
mant or  latent  state,  but  ready  to  be  excited  to  action 
when  the  appropriate  stimuli  are  applied ;  and  contain- 
ing a  quantity  of  matter  in  a  state  to  be  easily  formed 

*  Plants  are  divided  into  Genera,  Species,  and  Varieties.  Each  genus  includes 
many  species,  and  each  species  many  varieties.  The  varieties  of  any  species  dif- 
fer in  particulars  whicli  are  not  deemed  of  much  importance,  such  as  colour,  size, 
&c.,'and  a  seed  always  produces  a  plant  of  the  same  genus  and  species  as  that  of 
the  parent,  but  frequently  of  a  different  variety.   See  par.  506,  et  seq. 
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into  proper  nutriment,  and  applied  to  its  support  before 
it  is  able  to  provide  for  itself. 

428.  Seeds  possess  a  large  quantity  of  carbon.  This 
substance,  by  its  antiputrescent  qualities  and  hardness, 
prevents  the  seed  from  undergoing  putrefaction,  and 
thus  preserves  it  for  a  great  length  of  time.  All  that 
is  necessary  for  preserving  seeds,  is,  to  prevent  germi- 
nation or  putrefaction.  For  this  purpose,  they  must  be 
carefully  excluded  from  the  action  of  heat  and  mois- 
tm-e,  and  other  chemical  agents. 

429.  Four  conditions  are  necessary  for  the  process 
of  germination,-the  presence  of  water,  of  heat,  and  of 
air,  and  the  exclusion  of  li^ht. 

430.  Water  most  probably  acts  in  four  ways:  it 
softens  the  integuments,  and  renders  them  capable  of 
being  burst  by  the  swollen  embryo ;  dissolves  the  nu- 
trjtive  matter  contained  in  the  seed,  thus  reducino-  it 
to  a  fit  state  for  being  absorbed  for  the  nutrition  of 
the  embryo;  conveys  in  solution  nutritive  particles 
from  other  sources ;  and  by  being  decomposed,  furnish- 
es two  miportant  ingredients  in  the  composition  of  ve- 
getables. 

4.31.  The  air,  by  means  of  the  oxygen  which  it  con- 
tains, elfects  a  chemical  change  on  the  farina  of  the 
albumen,  or  that  deposited  in  the  cotyledons.  The 
oxygen  combines  with  the  carbon,  and  forms  carbonic 
acid  which  escapes;  thus,  the  proportion  of  oxygen 
and  hydrogen  being  increased  by  the  expulsion  of  the 
carbon,  the  farina  is  converted  into  a  semi-fluid  sub- 
stance, of  a  saccharine  or  mucilaginous  nature,  con- 
sistmg  of  starch,  gum,  and  sugar,  well  adapted  for  the 
nutrition  of  the  plant  in  its  infant  state. 
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432.  Heat  always  promotes  chemical  combination 
and  decomposition,  and  thus  assists  the  action  of  the 
water  in  dissolving  the  hard  parts  of  the  seed,  and  that 
of  the  air  in  its  part  of  the  process.  Most  probably 
heat  also  acts  as  a  general  stimulus  to  the  absorbents  in 
the  seed.  Seeds  cannot  be  made  to  germinate  in  very 
cold  weather,  except  by  the  application  of  artificial 
heat. 

433.  Light  is  unfavourable  to  germination,  because 
it  disposes  to  an  accumulation  of  carbon  in  the  seed, 
and  a  consequent  hardening  of  the  parts  (191) ;  or  ra- 
ther prevents  the  expulsion  of  carbon,  and  consequent 
softening  of  the  parts,  which  is  necessary  that  they  may 
be  taken  up  and  applied  to  the  use  of  the  plant. 

434.  From  the  operation  of  these  causes,  it  will  be 
seen  why  seeds  planted  too  deeply  in  the  earth  do  not 
germinate.  The  air  has  not  access  to  them,  and  there- 
fore, from  the  want  of  this  important  stimulus,  tliey 
remain  torpid.  Hence  it  is  that  earth  newly  dug  up 
frequently  becomes  covered  with  Aveeds,  the  seeds  of 
which  soon  germinate  when  exposed  to  the  air. 

435.  Placing  seeds  at  a  certain  depth  in  the  earth, 
excludes  them  from  the  access  of  light,  which  is  so  in- 
jurious to  germination ;  insures  a  supply  of  moisture, 
which  would  not  remain  with  them  were  tliey  placed  at 
the  surface ;  protects  them  from  the  wind,  and  from 
the  attacks  of  animals  ;  and  enables  the  roots  to  take  a 
firm  footing  in  the  soil. 

436.  When  germination  has  commenced,  the  seed 
becomes  soft,  and  swells ;  carbonic  acid  is  disengaged, 
and  oxygen  absorbed;  the  particles  of  the  episperm 
lose  their  cohesion,  and  it  is  burst  to  make  way  for  the 
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elong-ation  of  the  embryo ;  the  radicle  elongates  and 
descends,  often  attaining  a  considerable  length  before 
the  gemmule  has  made  any  progress,  and  soon  exer-^ 
cising  its  function  of  absorbing  food ;  the  albumen  is 
gradually  absorbed,  and  disappears;  the  cotyledons 
expand  and  become  seminal  leaves,  which  afford  nou- 
rishment to  the  young  plant,  in  the  first  stages  of  its 
existence,  by  elaborating  the  sap,  and  wither  when  the 
proper  leaves  of  the  plant  have  unfolded-or  remain 
under  the  surface,  are  gradually  absorbed,  and  disap- 
pear; the  gemmule  or  first  bud  gradually  unfolds,  and 
enlarges;  the  primordial  leaves  and  stem  appear-  and 
we  now  have  a  young  plant-a  living  being,  able  to 
provide  Its  own  sustenance ;  to  elaborate  that  suste- 
nance, and  to  apply  it  to  its  increase,  and  to  the  forma- 
tion of  those  wonderful  organs  by  which  it  is  enabled 
to  perpetuate  its  species. 

437.  In  the  operation  of  malting,  the  object  is  to 
convert  the  farina  or  hordein  (460)  of  the  albumen  in- 
to  sugar.  For  this  purpose  the  seed  is  made  to  ger- 
minate: and  this  process  is  stopped  at  that  point  at 
whic  It  has  been  found  there  is  the  greatest  .'Z  ity 
ot  sacciiarine  matter  m  the  seed     Wo,.^         •  . 

2.  Propagation  by  Biuh. 

J^^'^TT"  P'™^      ^-^^  differ- 
ent ways    1.  by  means  of  the  bulbs  which  grow  at  the 
base  of  the  scales  in  the  bulbous  root,  as  in  the  slw 
^-P  or  Lily;  these  bulbs  are  soon  detadied  from 
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rent  bulb,  and  become  independent  plants  :  2.  by  means 
of  tbe  bulbils  wliicb  grow  upon  the  stem  in  the  axilla 
of  the  leaves,  as  in  the  Coral-root  {Dentaria  bulbifera), 
and  in  the  Orange  Lily  (Lilium  bulbiferum)  ;  or  in  the 
place  of  the  flowers,  as  in  the  Mountain  Garlic  (Allium 
carinatum) :  3.  by  means  of  the  buds  or  small  bulbs 
which  grow  at  the  margins  of  the  leaves  in  the  Brj/o- 
phyllum,  and  the  Bog  Orchis  (Malaxis  paludosa)  :  and 
4.  by  means  of  the  minute  buds  or  eyes  found  in  the 
tubercles  of  various  plants,  as  the  Potato  (Sola?m?n 
tuberosum). 

439.  All  these  buds  resemble  seeds  in  this,  that 
when  detached  from  the  parent,  and  placed  in  the  earth, 
they  produce  new  plants.  They  differ  from  seeds,  in 
not  being  formed  by  sexual  organs  ;  in  not  being  able 
to  preserve  their  vitality  for  such  a  length  of  time  ;  in 
not  having  distinct  parts,  such  as  radicle,  gemmule,  and 
cotyledons,  being  merely  extensions  of  the  substance 
of  the  parent ;  and  in  always  producing  the  samp  va- 
riety. Hence  the  advantage  of  propagating  the  Pota- 
to by  buds ;  we  have  found  a  variety  well  adapted  for 
use  as  an  article  of  food,  and  we  can  ensure  its  repro- 
duction. If  grown  from  a  seed,  a  very  different  varie- 
ty might  be  produced,  which  would  not  have  the  same 
nutritious  properties. 

440.  Alpine  Meadow-grass  (Poa  alpina),  and  Vivi- 
parous Alpine  Bistort  {Polygonum  vivipanmi),  fre- 
quently bear  little  buds  in  theii-  spikes.  All  plants 
which  increase  by  buds  or  bulbs  produce  few  seeds, 
and  are  called  viviparous. 
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3»  Propagation  by  Layers  and  by  Slips. 

441.  Propagation  by  layers  consists  in  surrounding 
a  young  branch  with  moist  earth,  in  which  case  it 
throws  out  roots,  and  very  soon  becomes  an  independ- 
ent plant.  It  is  customary  to  make  a  small  incision  at 
the  part  placed  in  the  earth,  or  to  pass  a  ligature  round 
it.  This  intercepts  the  descending  sap,  which,  by  being 
accumulated,  excites  the  latent  germs  ;  and  these,  being 
developed  in  the  earth,  become  roots  (121). 

442.  Sometimes  the  branch  is  bent  downwards  and 
fastened  in  the  earth,  as  in  the  Vine,  which  is  always 
propagated  in  this  way;  and  many  plants  propagate 
themselves  naturally  in  this  way,  the  stems  or  branches 
lying  on  the  earth,  and  taking  root  where  they  come 
intimately  into  contact  with  it,  as  the  Currant-bush  and 
Laui'el.  At  other  times  the  branch  is  surrounded  with 
earth  in  its  natural  position,  and  detached  when  it  has 
taken  root.  Propagation  by  runners,  as  in  the  Straw-' 
berry,  may  be  considered  somewhat  analogous. 

443.  Propagation  by  slips  much  resembles  the  pre- 
ceding mode.  The  only  difference  is,  that  the  branch 
or  slip  is  detached  from  the  parent  before  being  made 
to  put  out  roots.  The  slips  or  cuttings  of  most  trees 
that  have  a  light  white  wood,  as  the  WiUow,  the  Ash, 
or  the  Poplar,  easily  take  root  when  placed  in  the 
earth ;  and  indeed  the  Willow  is  reproduced  only  in 
this  way.  It  is  difficult  to  propagate  by  slips  woods 
which  are  very  dense  and  contain  much  resin,  as  the 
Fir  and  Oak. 

444.  These  processes  for  the  propagation  of  plants, 
are,  in  many  cases,  preferred  to  multiplying  by  seed. 
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Propagation  by  slips  or  layers  always  produces  the 
same  variety  as  that  from  which  the  slip  is  taken ;  so 
that,  if  we  have  a  plant  which  produces  good  fruit,  by 
propagation  in  either  of  these  modes,  several  may  be 
raised  bearing  fruit  equally  good.  The  tree  is  always 
more  speedy  in  bearing  fruit  when  formed  in  this  way, 
than  when  grown  from  a  seed. 

445.  It  is  a  remarkable  fact,  and  one  which  is  turned 
to  good  account  in  the  cultivation  of  fruit  trees,  that, 
when  the  tree  is  raised  in  this  way,  the  number  of 
seeds  in  the  fruit  is  almost  always  less  than  when  pro- 
duced from  a  seed,  so  that  more  of  the  juices  and 
strength  of  the  plant  are  expended  in  perfecting  this 
fruit.  The  Vine,  when  raised  by  seed,  has  four  seeds 
in  each  grape ;  but  frequently  only  two,  when  propa- 
gated by  layers.  The  Sugar-cane,  which  is  propagated 
in  a  nearly  similar  manner  (64),  bears  no  seed  at  all, 
but  the  other  parts  of  the  plant  are  riclily  developed. 

446.  Thus,  by  a  singular  control  over  their  mode  of 
growth,  which  is  also  exhibited  in  the  case  of  vivipa- 
rous plants,  vegetables  are  enabled  to  adapt  the  num- 
ber of  seeds  to  the  demand  for  them— the  demand  de- 
pending on  the  number  of  other  sources  for  propaga- 
tion which  they  may  possess. 


GRAFTING. 

447.  This  operation  consists  in  uniting  a  part  of  one 
plant  to  another.  The  branch  or  bud  which  is  trans- 
ferred is  called  the  graft  or  sdon;  and  the  tree  on 
which  it  is  placed  is  called  the  stoch 
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448.  TJie  union  of  the  graft  and  the  stock  is  eflFected 
by  the  cambium,  or  proper  juice  in  the  bark ;  and  hence 
it  is  necessary  that  the  graft  have  a  piece  of  fresh  bark, 
and  that  this  be  placed  in  the  bark  of  the  stock,  so 
that  the  vessels  in  each  may  unite.  The  cambium  ex- 
udes from  the  edges  of  each,  becomes  organized,  and 
thus  brings  about  a  complete  union.  Grafting  suc- 
ceeds only  when  the  stock  and  graft  belong  to  the  same 
natiu-al  family. 

449.  By  grafting  we  are  enabled  to  accelerate  consi- 
derably the  fructification  of  various  trees,  improve  much 
the  quality  of  the  fruit,  and  preserve  and  multiply  par- 
ticular varieties  of  trees  which  may  be  deemed  valuable. 
An  Apple-tree  does  not  in  general  produce  fruit  till  it  is 
ten  years  of  age ;  but  if  a  scion  of  a  seedling  tree  be 
grafted  on  one  that  has  already  borne  fruit,  it  will  bear 
fruit  in  the  third  or  fourth  year.   "  Suppose  two  acorns 
of  a  new  species  of  oak  received  from  a  distant  coun- 
try ;  sow  both,  and  after  they  have  grown  one  or  two 
years,  cut  one  of  them  over,  and  graft  the  part  cut  off 
on  a  common  oak  of  five  or  six  years'  growth;  the 
consequence  will  be,  that  the  whole  nourishment  of 
this  young  tree  of  five  years'  growth  being  directed  to- 
wards nourishing  the  scion  of  one  or  two  years,  it  will 
grow  much  faster,  and  consequently  arrive  at  perfec- 
tion much  sooner,  than  its  fellow,  or  its  own  root  left 
in  the  ground.    A  French  author  found  the  advantage 
of  this  practice,  in  the  case  of  a  new  species  of  ash,  to 
be  as  five  to  one  in  point  of  height." -Loudon's  Ency. 
chpcEdia  of  Gardening.    The  quality  of  the  fruit  is 
improved  by  the  non-development  of  many  of  the  seeds 
of  grafted  plants,  which  enables  them  to  expend  more 
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of  their  energies  in  enriching  the  fruit.  By  grafting, 
we  can  supply  a  branch  of  an  old  tree  with  a  plentiful 
quantity  of  sap,  more  healthy  and  nourishing  than  it 
could  get  from  the  tree  on  which  it  grew,  and  thus  for 
a  time  it  is  more  vigorous,  and  produces  richer  fruit. 
"  As  the  graft  is  merely  an  extension  of  the  parent 
plant  from  which  the  scion  came,  and  not  properly 
speaking  a  new  individual,  so  it  is  found  to  be  the  best 
method  of  propagating  approved  varieties  of  fruit-trees, 
without  any  danger  of  altering  the  quality  of  the  fruit." 

Till  lately,  grafting  was  confined  to  the  ligneous 
plants,  but  it  is  now  successfully  practised  on  the  roots 
and  shoots  of  herbaceous  vegetables  ;  and  the  Dahlia  is 
grafted  by  the  root ;  the  Melon  on  the  Gourd ;  the 
Love-apple  on  the  Potato ;  the  Caidiflower  on  the  Cab- 
bage, &c.  by  the  shoot." — Loudon. 


SECTION  IV. 

CHEMICAL  COMPOSITION  AND  SECRE- 
TIONS OF  VEGETABLES. 

450.  Vegetables  consist  chiefly  of  three  elementary 
bodies,  Cai-bon,  Oxygen,  and  Hydrogen.  Nitrogen  is 
found  in  some,  and  minute  portions  of  sulphur,  phos- 
phoms,  potassa,  soda,  lime,  magnesia,  alumma  (argil- 
laceous earth),  silica  (sandy  or  flinty  earth),  and  iron, 
may  be  found  in  most  of  them.  These,  however  bear 
a  small  proportion  to  the  three  first,  which  make  up 
the  greater  pai-t  of  all  vegetables. 
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451.  These  simple  materials,  by  their  combination 
in  different  proportions,  compose  the  different  solid 
parts  and  fluid  secretions  which  we  find  in  plants. 

452.  From  animals,  in  respect  to  their  chemical 
composition,  vegetables  differ  in  being  mostly  destitute 
of  nitrogen,  an  element  which  enters  largely  into  the 
composition  of  animal  compounds.  Owing  to  the  pre- 
sence of  nitrogen,  and  the  greater  variety  and  more 
complex  nature  of  animal  products,  they  are  mucli 
more  readily  decomposed  than  those  of  the  vegetable 
kingdom.  The  decomposition  of  the  former  is  gene- 
rally accompanied  with  the  production  of  ammonia, 
from  the  union  of  their  hydrogen  and  nitrogen,  which 
seldom  occurs  in  the  decomposition  of  vegetables. 

453.  Between  vegetable  or  animal  and  inorganic 
substances,  there  is  a  marked  difference.  The  latter 
generally  contain  some  leading  element  which  charac- 
terises the  compound,  being  different  from  those  en- 
tering into  the  composition  of  other  inorganic  bodies. 
For  example,  sulphur  is  the  base  of  sulphuric  acid,  and 
in  point  of  composition  distinguishes  it  from  carbonic 
acid,  which  has  for  its  base  a  totally  different  elemen- 
tary substance.  Organic  substances  consist  chiefly  of 
the  same  elementary  bodies,  differing  in  the  proportion 
in  which  these  are  present ;  and  are  also  remarkable  for 
their  tendency  to  spontaneous  decomposition.  When 
their  elements  are  no  longer  held  together  by  the  prin- 
ciple of  life,  they  are  resolved  into  carbonic  acid,  wa- 
ter, carbonic  oxide,  and  the  different  kinds  of  car- 
bureted hydrogen.  Ammonia  is  also  formed  when 
nitrogen  is  present.  The  carbon  and  hydrogen  have  a 
constant  tendency  to  unite  with  oxygen  to  form  car- 
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bonic  acid  and  water  ;  but  as  there  is  never  a  sufficient 
quantity  of  oxygen  to  convert  all  the  carbon  into  car- 
bonic acid,  and  all  the  hydrogen  into  water,  the  carbu- 
reted hydi'Ogen,  which  requires  no  oxygen,  and  the 
carbonic  oxide,  which  requires  less  than  the  carbonic 
acid,  are  formed. 

434.  It  has  been  ascertained  by  MM.  Gay-Lussac 
and  Thenard,  that  those  vegetable  products  in  which 
the  oxygen  and  hydi'Ogen  exist  in  the  proportions  in 
which  they  unite  to  form  water,  are  of  a  mild  and  in- 
offensive natm-e,  being  neither  acid,  resinous,  nor  oily; 
tliat  when  there  is  more  hydrogen  than  is  necessary  to 
form  water  with  the  oxygen,  the  product  is  resinous  or 
oily ;  and  that  when  there  is  more  oxygen  than  would 
be  necessary  to  form  water  with  the  hydrogen,  the 
product  is  in  general  of  an  acid  nature.  Besides  these, 
there  is  a  newly  discovered  class  of  vegetable  princi- 
ples called  alkalis,  many  of  which  contain  a  considera- 
ble quantity  of  nitrogen ;  and  there  are  several  vege- 
table compounds  which  cannot  be  included  in  any  of 
the  preceding  classes.  Under  these  heads,  we  shall 
now  proceed  to  describe  the  various  products  of  the 
vegetable  world. 

CHAP.  I._VEGETABLE  COMPOUNDS  IN  WHICH 
THE  HYDROGEN  AND  OXYGEN  ARE  PRESENT 
IN  THE  PROPORTIONS  IN  WHICH  THEY  FORM 
WATER. 

1.  WOOD. 

455.  This  forms  the  principal  part  of  most- vege- 
tables.   As  we  find  it  in  trees,  it  contains  many  of  the 
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juices  of  the  vegetable ;  by  digesting  any  kind  of  wood 
in  boiling  water  and  then  in  alcohol  these  are  removed, 
and  the  pure  woody  part  remains,  called  woody-fihre  or 
lignin.  This  is  a  fibrous  substance  destitute  of  taste 
and  smell,  and,  if  perfectly  dry,  not  altered  by  exposure 
to  the  air.  When  moist  it  is  decomposed,  carbonic 
acid  and  water  being  produced.  The  same  products 
result  from  its  combustion.  When  exposed  in  close 
vessels  to  a  strong  heat  it  is  resolved  into  acetic  acid 
(pyroligneous  acid)  mixed  with  an  empyreumatic  oil, 
carbonic  acid,  carbm-eted  hydrogen,  water,  and  a  fine 
charcoal  which  remains.  The  charcoal  retains  the 
figui-e  and  texture  of  the  wood  from  which  it  is  made. 
Lignin  contains  also  a  little  carbonate  of  lime.  It  con- 
sists of  carbon,  oxygen,  and  hydrogen,  in  the  following 
proportions,  according  to  Dr  Prout  : — 

Carbon,        ....  50 
Oxygen,       ....  44.45 
Hydrogen,     ....  5.55 

100  parts. 

2.  GUM. 

456.  This  substance  exudes  in  a  fluid  form  from  cer- 
tain trees,  and  soon  becomes  hard  when  exposed  to  the 
air.  It  is  white,  pale  straw-coloured,  or  even  colour- 
less, transparent,  tasteless,  and  very  brittle.  It  is  very 
soluble  in  water,  forming  mucilage,  but  insoluble  in  al- 
cohol, which  decomposes  mucilage,  combining  with  the 
water  and  precipitating  the  gum.  The  elements  which 
enter  into  its  composition  are  nearly  in  the  following 
proportions : — 
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Carbon,  .  ,  .  .  42.23 
Oxygen,  ....  50.84 
Hydrogen,         .       .       .  6.93 

100  parts. 

There  is  also  present  a  small  proportion  of  the  carbo- 
nate and  phosphate  of  lime,  and,  it  has  been  lately  said, 
some  nitrogen. 

457.  Gum  is  obtained  principally  from  the  Acacia 
Arahica  ;  the  Plum  and  Cherry  trees  also  contain  it ; 
and  the  Astragalus  tragacantlia  affords  a  peculiar*  kind 
of  gum. 

458.  Mucilage,  or  a  substance  resembling  it  much, 
is  found  in  a  great  number  of  vegetables, — as  the 
Marsh-mallow,  Lichens,  some  Algae,  bulbous  roots, 
Linseed,  &c.  Gum  and  mucilage  are  very  nutritious. 
They  are  also  useful  for  suspending  colouring  matters 
in  water,  and  are  hence  used  in  calico  printing.  The 
mucilage  from  Lichens  has  been  employed  for  this  pur- 
pose. 

3.  STARCH  (Fecula). 

459.  This  substance  does  not  exist  quite  free  in 
the  vegetable,  but  as  it  can  be  easily  separated  from 
the  principles  with  which  it  is  associated,  it  may  be 
considered  as  mechanically  mixed  rather  than  chemi- 
cally combined  with  them.  To  procure  it  from  wheat, 
the  grain  must  be  steeped  in  cold  water  till  it  becomes 
soft,  and  gives  a  milky  juice  when  squeezed;  it  is  then 
to  be  put  into  linen  bags  and  pressed  in  water.  The 
milky  juice  which  exudes  contains  the  starch,  which  is 
soon  deposited  in  the  form  of  a  white  powder.  It  may 
also  be  obtained  from  potatoes,  by  rasping  them  in  a 
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tious.  The  starch  or  farhiaceous  matter  m  the  seed  is 
converted  dui'ing  germination  into  sugar,  which  ap- 
pears to  be  necessary  for  the  growth  of  the  young 
plant  at  that  stage.  Sugar  is  composed  of  carbon, 
oxygen,  and  hydrogen,  in  the  following  propoi'tions, 
according  to  MM.  Gay-Lussac  and  Thenard  : — 

Carbon,  .  .  .  .  42;  47 
Oxygen,  .  .  .  .  50.63 
Hydrogen,    ....  6.90 

100  parts. 

Front's  analysis  led  to  nearly  the  same  results ;  that  of 
Berzelius  is  a  little  different.  It  will  be  observed  how 
trifling  a  difi^erence,  in  point  of  composition,  there  is 
between  sugar  and  starch;  and  this  partly  explains  the 
facility  with  which  starch  is  converted  into  sugar,  both 
during  malting  and  by  the  action  of  dilute  sulphuric 
acid  upon  it.  Indeed,  it  is  not  improbable  that  the 
difference  in  these  two  vegetable  compounds  may  de- 
pend more  on  the  presence  of  a  minute  quantity  of 
some  salt  or  other  matter,  or  on  a  difference  in  the 
mode  of  arrangement  in  the  particles,  than  on  the  al- 
most imperceptible  variety  of  the  proportions  of  oxy- 
gen, hydrogen,  and  carbon. 

465.  Sugar  may  be  obtained  also  from  the  American 
Maple  (Acer  sacc/iarimcm),  the  sap  of  which,  when 
neutralized  by  lime,  yields  about  one-foi-tieth  part  of 
sugar.  The  juice  of  the  Grape  (  Vitis  vinifera)  affords 
sugar  when  treated  with  pot-ashes  and  evaporated. 
Manna,  which  exudes  from  the  Fraxinus  Ornus,  a  spe- 
cies of  Ash,  is  a  substance  of  a  saccharine  nature,  fe- 
sembling  the  sugar  of  Grapes.     Sugar  may  be  pro- 
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cured  from  the  root  of  the  Common  Beet  (^Beta  vulgoL- 
ris)  by  boiling  it,  and  evaporating  the  expressed  juice* 
In  many  fruits  there  is  a  kind  of  sugar  Avhich  is  not 
crystallizable.  The  sugar  in  molasses  is  of  this  nature. 
The  stalk  of  Indian  Corn  furnishes  a  sugar  of  this  sort. 
The  following  are  the  plants  which  furnish  the  greatest 
quantity  of  sugar  : — 

Sugar  Cane  (Saccharum  officinaruin)^ 
Maple  {Acer  saccharinum). 
Sycamore  {Acer  pseudo-platanus). 
Birch  [Betula  alba). 
Wahiut  (Juglans  alba). 
Ash  (Fjmmzis  ornus). 
Cocoa-tree  {Cocos  nucifera). 
American  Aloe  {Agave  Ameiicana). 
Fig-tree  {Ficus  carica). 

Dulse  {Fucus  palmatus  ;  Halymenia  palmata,  Hook.) 

St  John's  Bread  {Ceratonia  siliqua). 

Cow  Parsnip  {Heracleum  sphondylium). 

Common  Parsnip  {Pastinaca  saliva). 

Carrot  {Daucus  carota). 

Beet  {Beta  vulgaris). 

Turnip  {Brassica  rapa). 

Parsley  {Apium  petroselinwm). 

Onion  {Allium  cepa). 

Bamboo  {Arundo  bambos) ;  furnishes  the  Sacar  namlu  of 

the  Indians. 
Indian  Corn  {Zea  mays). 

Euxine  Rhododendron  {R.  ponticum),  from  the  flower. 
Grape  {Vitis  vinifera). 

The  nectaries  of  flowers,  and  all  sweet  tasted  fruits, 
contain  sugar.  Many  of  the  Palm  trees  furnish  a  high- 
ly saccharine  juice:  See  Palm(e. 
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large  quantity  of  water :  when  the  fibrous  parts  have 
been  removed,  the  starch  will  be  found  suspended  in 
the  water,  and  will  soon  be  deposited. 

460.  Starch  is  insoluble  in  cold  water,  and  with 
warm  water  forms  a  sort  of  transparent  jelly.  It  is 
also  insoluble  in  alcohol.  When  boiled  in  very  dilute 
sulphuric  acid,  upon  filtering  and  evaporating  the  so- 
lution after  the  acid  has  been  neutralized  by  lime,  the 
starch  is  found  to  be  converted  into  a  substance  of  a 
saccharine  nature.  This  conversion  of  starch  into  su- 
gar takes  place  spontaneously  in  germination  and  in 
malting.    Starch  consists  of — 

Carbon,  .  .  .  .  43.65 
Oxygen,  ....  49.68 
Hydrogen,    ....  6-77 

100  parts. 

and  a  little  saline  and  earthy  matter.  Proust  found  in 
Barley  a  peculiar  principle  which  he  called  Hordein; 
this  Dr  Thomson  regards  as  a  modification  of  starch. 

461.  Starch  is  fcontained  in  a  great  number  of  vege- 
table substances,  and  principally  in  seeds  and  tuberose 
roots.  It  is  found  in  the  roots  of  Bistort  {Polygonum 
bistorta),  White  Bryony  {Bryonia  alba),  Burdock 
{Arctium  Lappa),  CroAvfoot  {Ranunculus  bulboms). 
Broad-leaved,  Sharp-pointed,  and  Water-Dock  {Ru- 
mex  obtusifolius,  R.  acutus,  and  R.  aquaticus),  Dropwortr, 
{Spiraa  Jilipendula),  Earthnut  {Bunium  bulbocasta- 
num),  Dwarf  and  Common  Elder  {Sambucus  Ebulus 
and  S.  nigra).  Henbane  {Hyoscyamus  niger),  Iris  pseu- 
dacorus,  smd  1.  fceiidissima,  Meadow  SaflFron  {ColcMcum 
autumnale),  Masterwort  {Imperatoria  ostruthium).  Dead- 
ly Nightshade  {Atropa  belladonna),  Orchis  mono,  O. 

F  2 
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mascula,  O.  hifolia,  &c.  (these  furnish  Salep),  Wake- 
Robin  (Arum  maculatum).  The  root^  of  the  latropJm 
manihot  inrm^lx  Cassava;  the  juice  is  highly  poisonous, 
but  the  starch  which  they  contain  is  perfectly  innocu- 
ous when  washed.  Sago  is  a  kind  of  starch  procured 
from  the  pith  of  Palm  trees,  and  also  from  the  Cycas 
circinalis.  The  Maranta  arundinacea  furnishes  a  sort 
of  starch,  well  known  by  the  name  of  Indian  Arrow- 
root. 

462.  Almost  all  seeds  employed  as  food  contain  a 
large  quantity  of  this  substance.  Wheat,  Oats,  Bar- 
ley, Rice,  &c.  abound  in  it.  Perhaps  there  are  few 
plants  which  do  not  contain  a  quantity  of  starch  in 
some  part.  Almost  all  perennial  monocotyledonous 
roots  contain  a  little. 

4.  SUGAR.- 

463.  This  substance  exists  in  the  sap  of  many  vege- 
tables ;  it  is  generally  procured  from  the  juice  of  the 
Sugar-cane  (Arundo  saccharifera  or  Saccluxrum  offici- 
narum).  The  juice  is  expressed  from  the  cane  by 
passing  it  between  rollers,  brought  to  a  boiling  heat, 
and  mixed  with  a  little  lime,  which  neutralizes  any  acid 
that  may  be  present.  The  liquid  is  then  evaporated, 
and  made  to  crystallize  after  the  scum  has  been  re- 
moved. The  crystals  are  sui-roimded  by  a  brownish 
liquid,  77iolasses  or  treacle,  which  is  separated  by  a  me- 
chanical process,  and  muscovado  or  raw  sugar  remains. 

464.  Sugar  is  soluble  in  cold  water,  in  boiling  wa- 
ter, and  in  alcohol ;  its  other  properties  are  too  well 
known  to  require  to  be  mentioned.    It  is  very  nutn- 
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469.  Tliey  have  a  strong  and  fragrant  odour,  and  a 
hot  and  acrid  taste,  and  are  volatilized  by  a  tempera- 
ture of  320° ;  when  distilled  along  with  water,  rising 
in  vapoui'  at  212°.  Little  attention  has  been  paid  to 
the  composition  of  volatile  oil.  According  to  Dr  Ure, 
oil  of  turpentine  consists  of — 

Carbon,  ....  82.35 
Oxygen,  .  .  .  .  9.80 
Hydrogen,    .       .       .       .  7-85 


100  parts. 

When  purified  by  distillation,  it  has  been  found  by 
some  chemists  to  contain  no  oxygen. 

470.  The  number  of  vegetables  which  afford  volatile 
oil  is  very  great.  Almost  every  plant  possessing  any 
mai-ked  odour  owes  it  to  a  volatile  oil.  The  following 
are  the  principal  volatile  oils  : 

Oil  of  Cloves,  from  the    Eugenia  caryophyllata. 

  Cajeput,    Melaleuca  leucadendron. 

  Cinnamon,    Laurus  cinnamomum. 

  Lemons,    Citrus  medica. 

  Oranges,    Citrus  aurantium. 

  Anise,    Pimpinella  anisum. 

  Jumper,    Juniperus  communis. 

  Savine,    sabina. 

  Lavender,    Lavandula  spica. 

  Sassafras,    Laurus  sassafras. 

  Jlosemary,   :..     Rosmarinus  officinalis. 

  Nutmeg,    Myristica  moschata. 

  Caraway,    Carum  carui. 

  Pennyroyal,    Mentha  pulegium. 

  Spearmint   viridis. 

  Peppermint,    piperita. 

  Turpentine,    Pinus  sylvestris,  et  P.  larix. 
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Oil  of  Chamomile,  from  the   Anthemis  nobilis. 


DiLl,   Anethum  graveolens. 

Fennel,   foeniculum. 

Punento,    Myrtus  pimenta. 

Rue,    Ruta  graveolens. 

Origanum,    Origanum  vulgare. 


3.  CAMPHOR. 

471.  This  is  obtained  hy  distillation  from  the  wood 
of  the  Laurus  campliora  and  the  Bi-yobalanaps  cam- 
phora  :  the  greater  part  of  the  camphor  of  commerce  is 
obtained  from  the  latter.  It  is  obtained  in  cakes,  of  a 
white  colour  and^crystalline  stiticture.  It  is  insoluble 
in  water,  but  soluble  in  alcohol,  acetic  acid,  and  in  the 
fixed  and  volatile  oils.    It  consists  of 

Carbon  78.02 

Oxygen,  .  •  •  10.40 
Hydrogen,      •       •       •  H-^^ 

100  parts. 

It  is  found  also  in  the  volatile  oils  of  Rosemary,  Sage 
(Salvia),  Lavander  (Lavandula  spicata),  Marjoram 
(  Origanum  majorana?),  and  several  others. 


4.  WAX. 

472.  This  substance  resembles  much  the  fixed  oils, 
but  is"  distinguished  from  them  by  its  solidity  and  solu- 
bility in  alcohol.  It  may  be  obtained  in  considerable 
quantity  from  the  Myrica  cerifera  of  America,  by  boil- 
ing the  bruised  berries  in  water.  The  wax  collects  on 
the  top  of  the  liquid,  and  becomes  solid  as  it  cools. 
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CHAP.  II.— VEGETABLE  COMPOUNDS  IN  WHICH 
THERE  IS  MORE  HYDROGEN  THAN  WOULD  BE 
NECESSARY  TO  FORM  WATER  WITH  THEIR 
OXYGEN. 

L   FIXED  OILS. 

466.  These  oils  are  obtained  by  expression  from 
the  seeds  of  many  dicotyledonous  plants.  .  They  gene- 
rally retain  part  of  the  mucilaginous  matter  of  the  seed 
from  which  they  are  expressed,  and  hence  acquire  a 
peculiar  flavour.  They  are  found  only  in  the  seeds, 
except  in  the  Olive  {Oka  europea),  and  the  Bead-tree 
(Melia  azedaracli),  in  Avhich  cases  the  oil  is  situated  in 
the  pulpy  matter  surrounding  the  seed.  When  pure, 
which  is  seldom  the  case,  they  are  transparent  and 
colourless,  and  have  little  taste  or  smell.  They  are 
mild  and  bland,  require  a  temperature  of  about  600" 
to  make  them  boil,  and  leave  a  stain  upon  paper  which 
is  not  removed  except  by  a  high  temperature.  They 
are  very  inflammable,  and  produce  water  and  carbonic 
acid  by  their  combustion.  When  passed  through  a 
red-hot  tube,  they  give  out  carbureted  hydrogen,  ole- 
fiant  gas,  &c.  Olive  oil,  according  to  the  experiments 
of  Gay-Lussac  and  Thenard,  consists  of— 

Carbon,    .    77.213    or    10  equivalents  60") 

Oxygen,    .     9.427    ^     i  g  f  defiant  Gas,  10  eq.  70 

Hydrogen,     13.360     „    11  H  j  "Water,    .   .    1  eq.  9 


100  parts.  79 


79 


467.  The  following  are  the  principal  kinds  of  fixed 
oil : — ■■ 
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Linseed  oil,      from  the  Linum  usitatissimum  et  L.  perenne. 


Hemp  oU,    Camiabis  sativa. 

Hazel-nut  oil,    Corylus  avellana. 

Walnut  oU,    Juglans  regia. 

Poppy  oil,    Papaver  somniferum. 

Oil  of  Sesamum,   Sesamum  orientale. 

Olive  oil,    Olea  europea. 

Almond  oil,    Amygdalus  communis. 

Beech  oil,    Fagus  sylvatica. 

Rape-seed  oil,    Brassica  napus  et  B.  campestris. 

Oil  of  Mustard,   Sinapis  nigra  et  S.  arvensis. 

Cucumber  oil,    Cucurbita  pepo  et  C.  melopepo  *. 

Castor  oU,    llicinus  communis  or  Palma  Christi. 

Tobacco  oil,    Nicotiana  Tabacum  et  N.  rustica. 

Plum-kernel  oil,    Prunus  domestica. 

Grape-seed  oil,    Vitis  vinifera. 

Butter  of  Cacao,   Theobroma  Cacao. 

Laurel  oil,    Laurus  nobilis. 

Palm  oil,    Elais  guineensis. 


The  fruit  of  the  Bead-tree  (Melia)  also  furnishes  a 
considerable  quantity  of  oil. 

2.  VOLATILE  OILS. 

468.  These  are  not  confined  to  any  particular  part 
of  the  plant,  but  are  found  in  the  root,  the  stem,  the 
leaves,  the  flowers,  or  the  rind  of  the  fruit.  They  are 
characterized  by  possessing  some  strong  and  peculiar 
odour ;  and  the  odours  of  different  plants  seem  to  de- 
pend upon  some  volatile  oil.  They  are  obtained  by 
placing  the  vegetable  in  water,  and  distilling ;  the  oil 
rising  in  vapour  along  with  the  water,  and  being  con- 
densed in  the  receiver. 

*  The  JoWffia  Africana,  belonging  to  the  same  family,  furnishes  a  great 
quantity  of  oil,  resembling  olive  oil. 
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This  is  the  substance  called  Myrtle  wax.  The  upper 
surface  of  many  leaves  is  covered  with  a  kind  of  wax  ; 
and,  according  to  Proust,  it  covers  the  rinds  of  Raisins, 
Plums,  Oranges,  and  such  fruits.  A  species  of  Palm 
(Ceroxylon  andicola)  furnishes  a  considerable  quantity 
of  wax.  According  to  MM.  Gay-Lussac  and  Thenard, 
wax  consists  of 

Carbon,  ....  81.784 
Oxygen,  '.  .  .  5.544 
Hydrogen,      .      .      .  12.672 


100  parts. 


According  to  Dr  Ure,  there  is  a  little  more  oxygen 
and  a  little  less  carbon  and  hydrogen. 


5.  RESINS. 


473.  Resins  exude  spontaneously  from  many  trees  ; 
they  are  in  combination  with  a  volatile  oil,  which  is 
driven  off  by  a  gentle  heat,  and  a  solid  substance,  which 
IS  resin,  remains.  Resin  is  insoluble  in  water,  but  so- 
luble in  alcohol.  It  is  very  inflammable,  burning  with 
a  black  smoke,  and  is  melted  by  a  moderate  heat. 
Common  resin,  according  to  MM.  Gay-Lussac  and 
Thenard,  consists  of 

Carbon,  75.944  According  to  Dr  Ure  75.O 
Oxygen,     13.337    12  5 


Hydrogen,  10.719 


12.5 


P^^t«-  100  Jarts. 

474.  There  are  many  varieties  of  resin.  Common 
i^sin  IS  obtained  from  the  different  species  of  Fir,  the 
Pinv.  sylvestris,  P.  Abies,  P.  Larix,  P.  balsamea,  &c. 
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The  first  of  these  yields  common  turpentine,  consisting 
of  resin  (in  this  case  called  rosin),  and  oil  of  turpen- 
tine ;  the  P.  Larix  gives  Venice  turpentine  ;  the  P.  hal- 
samea,  Canada  balsam  ;  the  P.  Abies,  musk  or  frankin- 
cence.  Strasburgh  turpentine  is  obtained  from  tlie 
Pinus  picea :  mastick  is  obtained  from  the  Pistachia 
lentiscus  ;  sandarach  from  the  Juniperus  communis  ;  co- 
pal (much  used  for  varnishing)  from  the  Rhiis  copalli- 
num  ;  elemi  fi'om  the  Amyris  elemifera. 

475.  Balsams  consist  of  resin,  volatile  oil,  and  ben- 
zoic acid.  The  principal  are,  opobalsam  or  balm  of 
Gilead,  the  produce  of  the  Amyris  Gileadensis  ;  copai- 
va,  obtained  from  the  Copaifera  officinalis  ;  balsam  of 
Tolu,  from  the  Toluifera  halsamim  ;  balsam  of  Peru, 
from  the  Myroxolon  Peruiferum  ;  benzoin,  from  the 
Styrax  bmzoitia ;  storax,  from  the  Styrax  offi^nale ; 
dragon's-blood,  from  the  Calamus  Draco,  Pterocarpus 
Draco,  and  Draccena  Drcbco. 

476.  Gum-resins  are  intermediate  in  their  properties 
between  gum  and  resin,  of  which  they  seem  to  be  com- 
pounds. The  most  leading  are,  ammoniac,  from  the 
Heraclmm  gummiferum  ;  aloes,  from  the  various  species 
of  Aloe  ;  assafoetida,  from  the  Ferula  assafcetida  ;  galba- 
num,  from  the  Bubon  galbanum  ;  olibanum,  from  the 
Juniperus  lycia,  or  from  the  Boswellia  serrata  ;  opopo- 
nax,  from  the  Pastinaca  opoponax;  scammony,  from  the 
Convolvulus  scammonia  ;  gamboge,  from  the  Staligmitis 
gamhogioides ;  gum-guaiac,  from  the  Guaiacum  offici- 
nale; myrrh,  from  an  unknown  plant;  euphorbium, 
from  Euphorbia  officinalis.  Opium,  from  the  Papaver 
somniferum,  is  sometimes  called  a  gum-resin. 
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6.  CAOUTCHOUC. 

477.  This  substance,  commonly  known  by  the  name 
of  Indian  Rubber,  is  the  juice  of  the  Haevea,  which 
grows  in  the  BrazUs.    It  may  also  be  obtained  from 
the  Ureeola  elastica,  the  latropha  elastica,  and  other 
Euphorbiacese,  and  the  Artocarpus  integrifolia  and  Ficus 
elastica.  When  newly  exuded,  caoutchouc  has  a  whitish- 
yellow  colour;  but  it  turns  black  when  exposed  to  the 
air  for  a  while.    It  is  distinguished  by  its  great  elasti- 
city. When  exposed  to  heat,  it  softens  and  swells,  and 
emits  an  odom-  like  that  of  burnt  wool.  When  exposed 
in  the  air  to  a  high  temperatm-e,  it  burns  with  a  rich 
flame.     It  is  msoluble  in  water  and  in  alcohol,  but  so- 
luble m  naphtha  and  in  the  volatile  oils.    According  to 
Ure,  it  is  composed  of 

 90. 

Hydrogen,      .  '     .       .  , 


Oxyg 


;en. 


0.88 


100  parts. 


The  oxygen,  being  in  such  small  proportion,  may  be 
regarded  as  adventitious.  >      }/  ^ 
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CHAP.  Ill— VEGETABLE  ACIDS,  MOST  OF  WHICH 
CONTAIN  MORE  OXYGEN  THAN  WOULD  BE 
NECESSARY  TO  FORM  WATER  WITH  THEIR 
HYDROGEN. 

478.  The  acids  which  exist  ready  formed  in  vege- 
tables are  the  acetic,  tartaric,  citric,  oxalic,  benzoic, 
malic,  gallic,  and  prussic  acids.  In  the  state  in  which 
we  procui'e  them  they  are  combined  with  a  considerable 
quantity  of  water  :  in  stating  their  chemical  composi- 
tion this  is  omitted. 

1.  ACETIC  ACID. 

479.  This  substance,  the  pure  matter  of  vinegar, 
does  not  often  occur  free  in  vegetables,  but  is  general- 
ly in  combination  with  potassa  or  lime.  In  the  sap  of 
some  trees  it  is  present  in  very  minute  portions.  It 
is  foraied  during  acetous  fermentation,  and  by  the  de- 
structive distillation  of  wood.  Formed  in  the  latter 
way,  it  is  called  Pyroligneous  Acid.  Acetic  acid  is 
transparent  and  colourless,  has  a  fragrant  odour,  and  a 
strong  shai-p  taste.  It  consists  of,  according  to  some 
chemists. 

Carbon,       4  equivalents       24  or  48 

Oxygen,      3    24  ...  48 

Hydrogen,  2   2  ...  4 

50  parts.  100  parts. 

Dr  Prout,  in  his  analysis  of  this  acid,  found  that  it 
contains  three  atoms  of  hydrogen,  the  oxygen  and  hy- 


TARTARIC  ACID.  141 

drogen  being-  exactly  in  the  proportion  to  form  water. 
According  to  the  other  view,  there  is  an  excess  of  one 
atom  of  oxygen. 


2.  TARTARIC  ACID. 

480.  This  acid  exists  in  vegetables,  mostly  in  union 
Avith  potassa,  forming  a  supertartrate.  It  may  be  pro- 
cured from  the  pulp  of  the  Tamarind  {Tamarindus  in- 
dica),  from  the  juice  of  the  Grape  {Vitis  vinifera),  and 
of  the  Mulberry  {Morus  nigra).  It  is  also  said  to  exist 
m  considerable  quantity  in  Sorrel  {Rumex  acetosa),  and 
in  Dandelion  {Leontodon  Taraxacum).  It  consists  of 
Carbon,       4  equivalents       24  or  36,5 


Oxygen,      5    40 

Hydrogen,  2   2 


60.5 
3.0 


66  parts.  100  parts. 

3.  CITRIC  ACID. 

481.  This  acid  exists  in  the  juice  of  Oranges  and 
Lemons  {Citrus  aurantium  and  C.  medica),  of  Cran- 
berry and  Whortleberry  (  Vaccinmm  oxycoccos  and  V. 
vuis-idcea),  and  Common  Dog-rose  (Rosa  canina),  and 
m  several  other  fruits.  It  gives  the  juice  of  the  Lime 
and  Lemon  their  acidity.    It  consists  of 

Carbon,      4  equivalents      24         or  41369 

S^^S^"'      4   32  ...  54.831 

Hydrogen,  2   2  ...        3  8 


58  parts.        100  parts. 
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4.  OXALIC  ACID. 

482.  This  acid  contains  no  hydi-ogen,  consisting  of 
oxygen  and  carbon  alone.  It  is  found  uncombined  in 
the  juice  of  the  Chick  Pea  {Cicer  arietinum)  ;  but  is 
generally  in  combination  with  lime  or  potassa.  It  is 
found  in  union  with  the  latter  of  these  in  Common 
Sorrel  (Rumex  acetosa),  Wood  Sorrel  {Oxalis  acetosella), 
and  in  the  Gei-anium  acidum.  It  has  been  found  by 
M.  Braconnot  in  several  species  of  lichen,  in  combina- 
tion with  lime.    It  consists  of 

Carbon,       2  equivalents      12  or  33.34 

Oxygen,      3    24         ...  66.66 

30  parts.        100  parts. 


5.   BENZOIC  ACID. 

483.  This  acid  is  found  in  the  balsams,  as  gum  ben- 
zoin, storax,  balsam  of  Tolu,  &c.  It  has  been  found 
by  M.  Vogel  in  the  flowers  of  the  Trifolium  melilotus 
officinalis  (Common  YeUow  Melilot).  The  fragrance 
of  the  Sweet-scented  Vernal  Grass  {AntJwxanthwn 
odaratum)  is  said  to  depend  upon  the  presence  of  ben- 
zoic acid.    It  consists  of 

Carbon,     15  equivalents      90  or  75 

Oxygen,      3   24         ...  20 

Hydrogen,  6   6         ...  5 


120  parts. 


100  parts. 
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6.  MALIC  ACID. 

484.  This  acid  is  found  in  Apples,  Oranges,  Bar- 
berries, Elderberries,  Cui-rants,  Strawberries,  Rasp- 
berries, &c.  It  has  been  found  also  in  the  House- 
Leek  {Sempervivum  tectorum),  combined  with  lime,  and 
in  the  berries  of  the  Service  Tree  {Sorbus  aucuparia). 
It  consists  of 

Carbon,     4  equivalents       24  or  40.68 

Oxygen,    4    32  ...  54*34 

Hydrogen,  3   3 


59  parts.         loo  parts. 
7-  GALLIC  ACID. 

485.  This  is  the  acid  which  exists  in  the  Gall-nuts 
from  which  it  takes  its  name.    It  is  found  in  the  bark 
ot  most  trees  of  an  astring-ent  nature,  as  Oak  {Quercus 
Kobur),  associated  with  tannin  (493).    It  consists  of 
Carbon,     .       /      .       .  ^^^^ 
Oxygen,     ....  gg 
Hydrogen         .       .  . 

100  parts. 

■k 

8.  PRUSSIC  OR  HYDROCYANIC  ACID. 

T'  T^'^    ^''^  ^^onsists  Of 

caibon,  hydrogen,  and  nitrogen,  in  the  following  pro- 
portions: 

Carbon,      2  equivalents       12 ) 

Nitrogen,     1    24  >  Cyanogen  20 

Hydrogen,   1    ~ -^^ 

27  parts. 
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487.  It  exists  in  tlie  seed  of  the  Peach,  Cherry,  Al- 
mond; and  maybe  obtained  by  distilling  Laurel  leaves. 
The  leaves  of  the  Primus  Lauro-cerams  give  a  consider- 
able quantity  when  distilled. 

488.  Besides  these,  there  are  many  vegetable  acids 
of  less  interest,  such  as  the  Succinic,  obtained  from 
Amber  ;  the  Suberic,  from  Cork  ;  the  Pectic,  from  the 
Carrot,  &c.  They  are  of  little  importance,  and  do  not 
exist  in  any  considerable  quantity  in  the  vegetable 
kingdom. 

CHAP.  IV.— VEGETABLE  ALKALIS. 

489  This  is  a  newly  discovered  class  of  compounds, 
which'contain  nitrogen.    In  most  plants  which  possess 
any  marked  property  not  depending  on  a  volatile  od 
7 the  Poppy,  which  has  a  narcotic  effect,  Peruvian 
Ba  k  whi^'l-  a  tonic  effect,  there  has  been  found 
.ome  peculiar  principle,  i-o-^ination  with  a  ..g^^ 
table  acid,  which  principle  is  the  cause  of  the  .  tue 
of  the  plant.    This  principle  is  called  an  Alkali,  be 

the  principles  whi.^ 

these  plants  their  peculiar  properties. 

490  Besides  these,  the  common  alkalis,  potassa  and 
nda  ^rf  found  in  considerable  quantities  in  vegetables 
?itv  ie  g  nerally  in  combination  with  the  acet.c  and 
They  are  ge        j  quantities  with  the  snl- 
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from  most  plants  by  burning-  tbem,  washing  the  ashes, 
filtering-  them,  and  evaporating-  to  dryness.    It  is  the 
most  common  alkali  in  vegetables.    Soda  is  found  in 
all  plants  growing  in  or  very  near  the  sea.    There  are 
only  four  of  the  earths  found  in  vegetables,  lime,  mag- 
nesia, alumina,  and  silica  (170).    They  are  procured 
by  incinerating  the  plant.    The  lime  is  usually  in  com- 
t)ination  with  carbonic  acid  ;  and  small  portions  of  the 
sulphate  and  phosphate  of  lime  are  sometimes  present. 
Lime  and  silica  exist  in  much  larger  quantity  in  the  ve- 
getable kingdom  than  magnesia  and  alumina ;  and  of 
these  two  the  former  is  the  more  abundant.    These  al- 
kalis and  earths  form  the  ashes  which  remain  after  the 
burning  of  vegetables  ;  and  the  insoluble  matter  of  the 
ashes  consists  principally  of  the  earths.     The  only 
other  metallic  oxides  found  in  plants  are  those  of  iron 
and  manganese.    They  are  in  very  minute  quantities. 
When  the  ashes  are  brownish-red,  they  contain  iron  ; 
when  purple  or  blackish,  manganese.  Herbs  give  more' 
ashes  than  shrubs  ;  and  shrubs  more  than  trees.  The 
leaves  of  trees  aflFord  more  than  the  branches,  and  the 
branches  more  than  the  trunk. 


CHAP.  V._VEGETABLE  COMPOUNDS  WHICH  DO 
NOT  BELONG  TO  ANY  OF  THE  PRECEDING 
CLASSES. 


1.  ALBUMEN. 


491,  This  substance  in  the  vegetable  kingdom  re- 
sembles,  m  composition  and  properties,  that  which  ex- 
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ists  in  animal  compounds.  The  purest  albumen  is  the 
white  of  the  egg.  In  the  juice  of  the  Papaw  tree  (Ca- 
rica  papaya)  it  exists  in  considerable  quantity.  When 
the  juice  is  boiled,  the  albumen  becomes  coagidated, 
and  is  deposited.  It  has  been  found  in  large  quanti- 
ties in  the  fruit  of  the  Ochra  (^Hibiscus  esculentus). 
Care  must  be  taken  to  distinguish  between  the  chemi- 
cal use  of  the  term  "  Albumen,"  as  applied  to  express 
a  peculiar  compound,  and  its  botanical  use  as  applied 
to  a  particular  part  of  the  seed.  The  part  called  the 
"  Albumen  "  in  Wheat  contains  little  or  no  albumen 
(400). 

2.  GLUTEN. 

492.  This  is  a  soft  substance,  much  resembling  dough. 
It  is  obtained  from  wlieat-flour,  by  forming  it  into  a 
paste,  and  washing  it  by  exposing  it  to  a  small  stream 
of  water.  The  starch,  mucilage,  &c.  ai*e  carried  away 
by  the  water,  and  the  gluten  remains.  It  exists  large- 
ly in  the  seeds  of  the  Grasses.  Wheat  contains  from 
one-fourth  to  one-fifth  of  gluten,  and  hence  its  supe- 
riority for  the  manufacture  of  bread.  It  is  the  gluten 
which  produces  the  fermentation  of  the  dough,  by 
which  the  bread  is  raised,  causing  those  interstices 
seen  in  every  part.  The  yeast  added  is  for  the  pur- 
pose of  assisting  and  hastening  the  fermentation.  It 
is  found  also  in  Acorns,  Chestnuts,  and  many  other 
seeds.  It  is  very  nutritious,  and  contains  a  consider- 
able quantity  of  nitrogen. 
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3.  TANNIN. 


493.  This  is  the  substance  which  gives  astring-ent 
vegetable  substances  their  peculiar  character.    It  is 
obtained  in  great  quantities  from  the  Gall-nut,  in  which 
It  is  mixed  with  water,  gallic  acid,  and  mucilage.  It 
IS  obtained  also  from  barks ;  the  bark  of  the  Oak 
yields  it  abundantly.  Jt  may  be  obtained  also  from 
bruised  grape-seeds.    It  is  soluble  in  water  and  in  al- 
cohol, but  insoluble  in  ether.    Catechu,  prepared  from 
the  wood  of  the  Acacia  catechu,  and  Kino,  from  the 
Emalyptus  resinifera,  contain  large  quantities  of  tan- 
nm.    It  has  been  analyzed  by  Berzelius,  and  found  to 
consist  of 

Carbon,  .       .       .  g^.^g 

Oxygen,         ...  45 
Hydrogen,      .       .       .  4.^5 

100  parts. 


CHAP.  VL_GENERAL  VIEW  OF,  THE  CHEMICAL 
COMPOSITION  OF  VEGETABLES. 

494.  There  are  altogether  fifteen  simple  bodies  en 
tenng  mto  the  composition  of  vegetables  - 

Oxygen,     ^  These  three  elements,  with  a  small  ad- 

f     "^^f'^^f*^^  fallowing  ingredients, 
^ai  bon,      )     make  up  the  vegetable  frame. 
Nitrogen. 

Sulphur  (always  in  combination  with  oxygen  form 
Sulphuric  Acid).  ^ 

G  2 


]48 
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Phosphorus  (in  combination  with  oxygen  in  the  form 

of  Phosphoric  Acid). 
Chlorine  (forming,  with  hydrogen,  Muriatic  Acid). 
Potassium  (in  union  with  oxygen,  in  the  state  of 

Potassa). 

Sodium  (in  union  with  oxygen,  forming  Soda). 
Calcium  (with  oxygen,  forming  Lime). 
Magnesium  (with  oxygen,  forming  Magnesia). 
Silicum  (with  oxygen,  forming  Silica). 
Aluminum  (with  oxygen,  forming  Alumiyia). 
Iron  (with  oxygen,  forming  Oxide  of  Iron). 
Manganese  (with  oxygen,  forming  Oxide  of  Manga- 
nese). 

The  last  eight  are  metals,  existing  in  vegetables  in 
the  state  of  earthy  powders  (oxides),  mostly  in  union 
Avith  some  acid,  and  in  very  small  quantities. 

495.  The  sap  is  the  watery  fluid  found  in  the  albur- 
num; it  varies  much  in  diflFerent  trees;  it  always  con- 
tains a  large  quantity  of  water ;  and  generally  some 
sugar  and  mucilage,  some  acetate  of  potassa,  carbonate 
of  lime,  acetate  of  lime,  or  acetate  of  alumina,  and 
sometimes  an  uncombinedacid.  Sometimes  tannin  and 
gallic  acid  are  present  in  the  sap ;  but  sugar  and  mu- 
cilage are  the  principal  vegetable  ingredients.  Sir 
Humphry  Davy,  in  his  Elements  of  Agricultural  Che- 
mistry, has  given  an  excellent  account  of  the  compo- 
sition in  general  of  the  various  parts  of  vegetables. 
From  this  part  of  his  work  I  have  made  the  following 
extracts. 

496.  "  The  tubes  and  hexagonal  cells  in  the  vascu- 
lar system  of  plants  are  composed  of  woody  fibre  ;  and 
when  they  are  not  filled  ^vith  fluid  matter  they  contain 
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some  of  the  solid  materials  which  formed  a  constitu- 
ent part  of  the  fluids  belonging  to  them." 

"  In  the  roots,  trunk,  and  branches,  the  bark,  albur- 
num, and  heart-wood,  the  leaves  and  flowers ;  the  great 
basis  of  the  solid  parts  is  woody  fibre.  It  forms  by 
far  the  greatest  part  of  the  heart- wood  and  bark ;  there 
is  less  in  the  alburnum,  and"  still  less  in  the  leaves  and 
flowers.  The  alburnum  of  the  Birch  contains  so  much 
sugar  and  mucilage,  that  it  is  sometimes  used  in  the 
north  of  Europe  as  a  substitute  for  bread.  The  leaves 
of  the  Cabbage,  Broccoli,  and  Seacale,  contain  much 
mucilage,  a  little  saccharine  matter,  and  a  little  albu- 
men. From  1000  parts  of  the  leaves  of  common  Cab- 
bage I  obtained  41  parts  of  mucilage,  24  of  sugar,  and 
8  of  albuminous  matter." 

"  In  bulbous  roots,  and  sometimes  in  common  roots, 
a  large  quantity  of  starch,  albumen,  and  mucilage,  are 
often  found  deposited  in  the  vessels  ;  and  they  are  most 
abundant  after  the  sap  has  ceased  to  flow ;  and  afi^ord 
a  nourishment  for  the  early  shoots  made  in  spring. 
The  potato  is  the  bulb  that  contains  the  largest  quan- 
tity  of  soluble  matter  in  its  vessels  and  cells ;  and  it  is 
of  most  importance  in  its  application  as  food.  Pota- 
toes in  general  afi^ord  from  one-fifth  to  one-seventli 
of  their  weight  of  dry  starch." 

"  The  Turnip,  Carrot,  and  Parsnip,  afi^ord  princi- 
pally  saccharine,  mucilaginous,  and  extractive  matter. 
I  obtained  from  1000  parts  of  common  Turnip,  7  parts 
of  mucilage,  34  of  saccharine  matter,  and  nearly  1  part 
of  albumen.  1000  parts  of  Carrot  furnished  95  parts 
of  sugar,  3  parts  of  mucilage,  and  i  part  of  extract. 
1000  parts  of  Parsnip  aff^orded  90  parts  of  saccharine 
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matter  and  9  parts  of  mucilage.    The  Walcheren,  or 
White  Carrot,  gave,  in  1000  parts,  98  parts  of  sugar 
2  parts  of  mucilage,  and  1  of  extract." 

"  Fruits  in  the  organization  of  their  soft  parts,  ap- 
proach to  the  nature  of  bulbs.  They  contain  a  certain 
quantity  of  nomishment  laid  up  in  their  cells  for  the 
use  of  the  embryon  plant :  mucilage,  sugar,  starch,  are 
found  in  many  of  them,  often  combined  Avith  vegetable 
acids.  Most  of  the  fruit-trees  common  in  Britain  have 
been  naturalized,  on  account  of  the  saccharine  matter 
they  contain,  which,  united  to  the  vegetable  acids  and 
mucilage,  renders  them  at  once  agreeable  to  the  taste 
and  nutritive." 

"  Starch,  or  coagulated  mucilage,  forms  the  great- 
est part  of  the  seeds  and  grains  used  for  food ;  and 
they  are  generally  combined  Avith  gluten,  oil,  or  albu- 
minous matter.  In  Corn,  Avith  gluten  ;  in  Peas  and 
Beans,  with  albuminous  matter ;  and  in  Rape-seed, 
Hemp-seed,  Linseed,  and  the  kernels  of  most  nuts, 
with  oils'." 

"  I  found  100  pai-ts  of  good  full-grained  AVheat, 
sown  in  autumn,  to  afford. 


Of  Starch, 
Gluten, 


77 
1£K 


100  parts  of  wheat  sown  in  spring, 


.Of  Starch, 
Gluten, 


70 
24 


"  In  some  experiments  made  on  Barley,  I  obtained 
from  100  parts  of  full  and  fair  Norfolk  Barley, 
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Of  Starch,  •  •  .  79 
Gluten,  ...  6 
Husk,        ...  8 

The  remaining  7  parts  saccharine  matter." 

"  I  obtained  from  100  parts  of  Rye,  grown  in  Suf- 
folk, 61  parts  of  starch,  and  5  parts  of  gluten." 

"  100  parts  of  Oats  from  Sussex  afforded  me  59 
parts  of  starch,  6  of  gluten,  and  2  of  saccharine  mat- 
ter." 

"  1000  parts  of  Peas,  grown  in  Norfolk,  afforded  me 
501  parts  of  starch,  22  parts  of  saccharine  matter,  35 
parts  of  albuminous  matter,  and  16  parts  of  extract, 
which  became  insoluble  during  evaporation  of  the  sac- 
charine fluid." 

"  The  different  parts  of  flowers  contain  different 
substances  :  the  pollen,  or  impregnating  dust  of  the 
date,  has  been  found  by  Fourcroy  and  Vauquelin  to 
contain  a  matter  analogous  to  gluten,  and  a  soluble 
extract  abounding  in  malic  acid.  Link  found  in  the 
pollen  of  the  Hazel-tree  much  tannin  and  gluten." 

"  It  has  been  stated  that  the  fragrance  of  flowers 
depends  upon  the  volatile  oUs  they  contain;  and  these 
oils,  by  their  constant  evaporation,  surround  the  flower 
with  a  kind  of  od^)rous  atmosphere;  which,  at  the 
same  time  that  it  entices  larger  insects,  may  probably 
preserve  the  parts  of  fructification  from  the  ravages  of 
smaller  ones.  Volatile  oils,  or  odorous  substances, 
seem  particularly  destructive  to  those  minute  insects 
and  animalcules  which  feed  on  the  substance  of  vege- 
tables; thousands  of  Aphides  may  be  usually  seen  on 
the  stalk  and  leaves  of  the  Rose  ;  but  none  of  them  are 
ever  observed  in  the  flower."--  The  woods  that  con- 
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tain  aromatic  oils  are  remarked  for  their  indestructibi- 
lity, and  for  tlieir  exemption  from  the  attacks  of  in- 
sects: this  is  particularly  the  case  with  the  Cedar, 
Rose-wood,  and  Cyprus." 

"  The  petals  of  many  flowers  afford  saccharine  and 
mucilaginous  matter.  The  White  Lily  yields  muci- 
lage abundantly  ;  and  the  Orange  Lily,  a  mixture  of 
mucilage  and  sugar  ;  the  petals  of  the  Convolvulus  af- 
ford sugar,  mucilage,  and  albuminous  matter." 
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as  in  the  animal  king-dom,  the  species  are  grouped  to- 
gether by  Nature  in  Classes  or  Families,  differing  from 
each  other  in  several  particulars,  but  in  each  of  which 
families,  all  the  species  agree  in  some  important  and 
easily  discernible  characters,  and,  more  or  less,  in  their 
internal  structure  and  properties.    These  classes  fre- 
quently run  into  each  other,  and  their  diagnostic  cha- 
racters and  limits  are  not  always  so  well  marked  as 
could  be  wished.    Still,  howerer,  they  are  sufficiently 
distinct  for  the  purpose  of  a  good  natural  arrangement. 
Such  a  method,  if  at  all  perfect,  should  not  only  serve 
the  purpose  of  an  artificial  system,  but  enable  us,  in 
the  case  of  a  new  and  unknown  plant,  from  the  exami- 
nation of  a  few  of  its  characters,  to  have  an  idea  of 
many  of  its  other  characters,  its  internal  structure,  and 
habits,  and  to  predict  what  properties  it  is  most  likely 
to  possess.    A  great  variety  of  systems  for  the  classi- 
fication of  plants  have  been  proposed,  some  natural, 
some  artificial,  and  some  of  a  mixed  nature.    At  pre- 
sent the  systems  most  followed  are,  the  Artificial  or 
Sexual  System  of  Linnaeus,  and  the  Natural  Method 
of  Jussieu. 

501.  Many  of  these  natural  families  must  have  been 
observed  by  every  one  who  has  paid  even  the  slightest 
attention  to  plants.    No  one  ever  mistook  the  Mosses 
for  the  Grasses,  or  the  latter  for  the  Ferns,  or  these 
for  the  Lily  tribe.    Accordingly,  we  find  that  there 
has  always  been  some  arrangement  in  use,  however 
^perfect.    The  ancients  spoke  of  Trees,  Shrubs,  and 
Werbs,  and  this  division  is  in  popular  use  at  the  pre- 
sent time.    Then  plants  were  considered  with  respect 
to  their  uses  as  food  or  as  medicines,  and  subdivided 
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accordingly.    Gradually,  as  our  knowledge  of  plants 
increased,  and  the  necessity  for  some  arrangement  be- 
came greater,  they  were  classified  as  Grasses,  Crucife- 
rous Plants,  Bulbous  Plants,  &c.    This  division,  how- 
ever, which  is  on  excellent  principles,  the  botanists  of 
former  times  were  unable  to  extend  to  all  plants,  from 
their  very  limited  knowledge  of  vegetable  anatomy. 
To  this  circumstance  also  we  must  attribute  the  num- 
ber of  artificial  systems  which  were  invented  to  supply 
the  place  of  a  natural  method.    Till  the  beginning  of 
the  sixteenth  century,  the  systems  in  use  were  very 
supei-ficial,  and  of  little  practical  utility.    About  this 
time  there  were  two  methods  proposed,  one  by  Ges- 
ner,  and  the  other  by  Csesalpinus.    Many  modifications 
of  these,  and  several  new  modes,  were  proposed  by  va- 
rious botanists  between  that  period  and  the  end  of  the 
seventeenth  century,  when  Tournefort  advanced  his  ce- 
lebrated system.    This,  however,  did  not  long  enjoy 
the  public  favour  :  the  system  of  Linnaeus,  promulgated 
in  1734,  soon  acquired  a  reputation  far  beyond  that  of 
any  of  its  predecessors,  and  has  continued  ever  since 
to  occupy  a  high  place  in  the  estimation  of  botanists. 
But  this  system,  so  long  the  exclusive  idol  of  the  bo- 
tanist, has,  in  its  turn,  been  compelled  to  divide  its 
claims  with  another,  first  developed  by  Jussieu  in 
1789,  and  subsequently  improved  by  De  Candolle, 
Brown,  Richard,  and  other  eminent  botanists  of  the 
present  day. 

502.  Gesner  and  Csesalpinus  were  the  first  wlio 
pointed  out  the  necessity  of  taking  the  leading  charac- 
ters in  classification  from  the  flower  and  the  fruit. 
This  was  a  great  step  gained.    These  are  the  most 
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497.  After  we  have  acquired  a  knowledge  of  the 
structure  and  functions  of  plants  in  general,  we  are 
able  to  proceed  to  the  proper  object  of  Botany — the 
study  of  individual  plants. 

498.  The  plants  which  we  observe  on  the  sui-face  of 
the  globe  are,  like  the  animal  creation,  divisible  into 
groups,  of  which  the  individual  plants  are  exactly  si- 
mdar  to  each  other  in  appearance,  in  structure,  &c. 
For  instance,  all  the  plants  which  are  known  by  the 
name  of  "  Common  Red  Poppy  "  are  almost  exactly 
alike ;  if  we  examine  two  specimens  of  Purple  Fox- 
glove {Digitalis  purpurea),  Ave  shall  find  them  almost 
exactly  alike  in  every  particular ;  one  may  be  larger 
than  the  other,  have  more  flower -buds  developed,  or 
have  its  petals  of  a  richer  hue,  but  in  every  essential 
point  these  two  plants  closely  resemble  each  other; 
and  they  bear  the  same  relation  to  one  another  as  one 
animal  does  to  another  of  the  same  kind  or  species. 
A  group  of  plants,  such  as  this,  is  called  a  Species;  and 
as,  from  their  nature,  when  we  have  made  om-selves 
intimately  acquainted  with  one  specimen  of  a  species 
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of  plants,  we  know  all  the  rest,  llie  ultimate  object  of 
a  botanist  is  to  render  himself  familiar  witli  the  cha- 
racters of  the  different  species  which  Ave  find  on  the 
surface  of  the  earth. 

499.  As  the  number  of  these  is  too  great,  and  their 
differences  too  great  and  too  numerous,  to  admit  of 
studying  each  species  separately,  it  has  been  found  ne- 
cessary to  arrange  tbem  in  divisions  and  subdivisions, 
&c.,  each  of  which  shall  possess  some  well  marked  cha- 
racter common  to  all  the  plants  that  are  included  un- 
der it.  This  being  done,  from  a  few  simple  characters 
we  shall  be  able  to  find  out  in  a  work  of  reference  the 
name  of  any  known  plant  which  may  be  presented  to 
us,  and  thus  ascertain  its  history.  This  is  the  main 
object  of  what  is  called  an  Artificial  System  of  Classifi- 
cation ;  so  called,  because  it  does  not  depend  on  the 
distinctions  marked  out,  nor  correspond  with  the  sys- 
tem followed,  by  Nature.  It  generally  depends  on  on- 
ly one  or  two  organs,  and  sometimes  upon  an  acciden- 
tal or  comparatively  unimportant  character  of  the  or- 
gan, and  frequently  combines  under  one  class  or  order 
plants  dissimilar  to  each  other  in  almost  every  point 
except  that  single  one  for  which  they  may  be  brought 
together,  and  separates  others  which  are  in  many  re- 
spects nearly  i*elated.  An  artificial  system,  from  its 
simplicity,  is  extremely  convenient,  and,  indeed,  neces- 
sary, for  begimiers ;  but  it  should  be  regarded  only  as 
an  introduction,  because  it  does  not  communicate  any 
information  regarding  the  otlier  characters,  structure, 
or  properties  of  the  plant,  and  is  of  little  or  no  use  in 
.the  case  of  a  new  and  unknown  plant. 

500.  Now,  it  has  been  found  that,  in  the  vegetable 
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ties.    The  Systems  of  Limijeus  and  Jussieu  do  not 

differ  about  the  arrangement  of  varieties  or  species  

with  respect  to  these  they  are  both  the  same,  always 
placing-  the  same  variety  under  the  same  species,  and 
the  same  species  under  the  same  genus.  It  is  in  the 
arrangement  of  the  genera  that  these  two  methods  are 
at  variance. 

507.  A  species  (498)  includes  so  many  plants  of  the 
same  structure,  form,  and  general  appearance,  and  the 
seeds  of  which  always  produce  plants  similar  to  them- 
selves. Difference  in  species  is  the  only  precise  and  con- 
stant  distinction  established  by  nature.    The  arrange- 
ment of  species  into  genera  is  an  artificial  classification  ; 
the  occurrence  of  varieties  is  not  constant  nor  regular  ' 
but  a  species  is  a  group  of  plants  formed  by  nature  dis-' 
tmct  from  all  other  kinds  of  plants.     The  distinctive 
characters  of  species  are  taken  generally  from  the  root 
stem,  or  leaves.    A  variety  of  a  species  differs  from  it 
m  some  trifling  character,  such  as  colour  of  the  flowers 
size,  pubescence  of  the  leaves,  &c.    A  genus  consists 
of  several  species  differing  from  each  other  by  what 
are  called  the  specific  characters,  taken  from  the  leaves 
&c  but  agreeing  together  in  the  more  important  cha- 
racters taken  from  the  fructification.    The  following 

Tf!"  ^'^"•^^^^^-^  Senu.  Pyrus,  and 

he  species  which  it  includes,  will  iUustrate  the  distinc- 
tion between  genera  and  species. 

PYRUS  (pear,  apple,  AND  SERVICE). 

Generic  CWfen-Calyx  superior,  of  five  segments 
Petals  five.  Styles  two  to  five.  Fruit  fleshy  (a  pome 
or  apple),  with  five  cartilaginous  two-seeded  c^llf 
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Pyrus  communis  (Wild  Pear-tree)  ;  leaves  simple, 
ovate,  serrated,  peduncles  corymbose,  fruit  tui-binate. 

Pijrus  malus  (Crab-apple)  ;  leaves  ovate,  acute,  ser- 
rated, flowers  in  a  sessile  umbel,  styles  combined  be- 
low, fruit  globose. 

Pyrus  torminalis  (Wild  Service-tree)  ;  leaves  ovate 
or  cordate,  lobed,  and  serrated,  lower  lobes  spreading, 
peduncles  corymbose. 

Pyrus  domestica  (True  Service-tree)  ;  leaves  pinna- 
ted, downy  beneath,  leaflets  serrated  upwards,  flowers 
panicled,  fruit  obovate. 

Pyrus  auciqmria  (Quicken-tree,  Mountain-ash,  or 
Rowan-tree) ;  leaves  pinnated  glabrous,  leaflets  serra- 
ted, flowers  corymbose,  fruit  small  globose. 

Pyrus pi7inatijida*  (Bastard  Mountain-ash);  leaves 
entire,  pinnatifid  and  pinnated,  white  and  downy  be- 
neath, flowers  corymbose,  fruit  globose. 

Pyrus  aria  (White  Beam-tree);  leaves  ovate,  cut 
and  serrated,  white  and  downy  beneath,  flowers  corym- 
bose, fruit  globose. 

508.  The  following  description  of  the  genus  Rose, 
and  the  species  Dog-Rose,  will  shew  more  precisely 
the  meaning  of  the  term  "  variety"  in  Systematic  Bo- 
tany. 

ROSA,  (rose.) 
Generic  Character. — Calyx  urn-shaped, fleshy,  contract- 
ed at  the  orifice,  terminating  in  five  segments.  Petals 

•  Someof  the/eai'e«of  this  plant  so  nearly  resemble  the  following"  {Pyrue 
aria),  "  that  I  fear  (and  Professor  Henslow  is  of  the  same  opinion)  it  can  only 
be  considered  a  variety."— Vi-  Hooker ;  from  whose  British  Flora  the  above  cha- 
racters of  Pyrus,  and  the  following  of  Rosa,  are  taken. 
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proper  organs  to  be  chosen  for  this  purpose,  as  they 
are  the  most  important  parts  of  the  plant,  and  the  least 
subject  to  variation  in  structure  and  appeai'ance ;  and 
upon  these  all  the  subsequent  systems  have  been 
founded. 

503.  The  method  established  by  Tournefort  was  made 
to  depend  principally  upon  the  presence  or  absence, 
form,  and  mode  of  division,  of  the  corolla ;  and  a  few 
of  his  classes  are  very  natui-al,  and  are  still  retained, 
as  the  Labiatte,  Cruciferse,  Papilionacese,  Umbelliferse, 
and  one  or  two  more.  He  first  made  a  grand  division 
of  vegetables  into  Herbs  and  Trees.  Herbs  were  di- 
vided into  the  Petalous  (fourteen  Classes),  and  the 
Apetalous  (three  Classes).  The  Petalous  are  divided 
into  those  with  simple  (eleven  Classes)  and  those  with 
compound  flowers  (three  Classes).  The  Simple  Peta- 
lous are  divided  according  as  they  have  monopetalous, 
polypetalous,  regular,  or  irregular,  corollas  ;  and,  final- 
ly, according  to  the  form  of  the  corolla.  The  trees 
are  divided  much  in  the  same  way. 

504.  The  system  of  Linnaeus  was  founded  on  the  num- 
ber of  the  stamens.  This  was  made  to  determine  the 
primary  divisions  or  classes  :  the  subdivisions  or  orders, 
in  most  cases,  depend  on  the  number  of  pistils.  These 
two  systems  (of  Tournefort  and  Linn^us)  are  artificial 
methods.  When  we  are  informed  that  a  plant  belongs 
to  a  particular  class  in  the  Linneean  System,  we  know 
only  the  number  of  the  stamens— we  neither  know  any 
of  its  other  characters,  nor  can  we  have  any  idea  of  its 
properties.  It  resembles  an  alphabetical  index  to  a 
description  of  plants,  which,  when  we  have  got  the 
name  of  a  plant,  informs  us  in  what  page  we  shall  find 
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its  history.  In  like  manner,  when  we  know  one  or 
two  characters  of  a  plant,  we  can  find  its  place  in  the 
Linnean  system,  and  thus,  in  any  work  containing  a 
description  of  plants  arranged  according  to  this  method, 
ascertain  its  history. 

505.  Accordirfg  to  the  method  of  Jussieu,  plants  are 
grouped  together,  not  because  they  may  agree  in  the 
structure  or  number  of  any  single  organ,  but  because, 
on  taking  all  their  different  characters  into  considera- 
tion, they  are  found  to  bear  a  strong  resemblance  to 
each  other :  and  we  also  find  that,  in  general,  the  pro- 
perties of  plants  are  similar  in  those  wliich  are  like  in 
Iheir  external  characters.    For  these  reasons,  it  is  ge- 
nerally called  the  Natural  System.    An  acquaintance 
with  it  affords  a  broad,  comprehensive,  and  scientific 
view  of  the  vegetable  creation ;  and  it  embodies  much 
important  information  regarding  the  structure,  physio- 
logy, and  properties  of  plants,  and  their  mutual  rela- 
tions.   Though  this  is  the  system  which  it  must  always 
be  the  object  of  botanical  science  to  perfect,  and  with 
which  it  is  necessary  for  every  student  of  botany  to  be 
intimately  acquainted ;  as  it  has  not  been  found  possi- 
ble to  simplify  it  as  much  as  could  be  desired,  a  know- 
ledge of  the  Linnean  System  must  also  be  acquired. 
From  its  comparative  simplicity,  it  is  very  convenient 
for  those  commencing  the  study ;  and  indeed,  till  with- 
in these  few  years,  it  alone  was  followed  in  this  coun- 
try. 

506.  Before  proceeding  to  examine  in  detail  the  Na- 
tural and  Artificial  Systems,  we  must  attend  to  the  di- 
vision of  plants  into  genera,  species,  and  varieties.  A 
genus  includes  many  species,  and  a  species  many  varie- 
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five.  Pericarps  (or  carpels)  numerous,  bristly,  fixed 
to  the  inside  of  the  calyx. 

Rosa  canina  (Common  Dog-rose)  ;  prickles  uniform, 
hooked,  leaves  naked  or  slightly  hairy,  their  disk  eglan- 
dulose,  calyx-segments  fully  pinnate  deciduous,  styles 
not  united,  shoots  assurgent. 

cc.  Leaflets  naked,  carinate  ;  serratures  simple. 

a.  Green. 

b.  Grey. 

12.  Sarmentacea,  leaflets  naked,  carinate ;  serra- 
tures compound. 

a.  Green. 

b.  Grey. 

y.  Surculosa,  leaflets  naked,  flat;  serratures  simple. 

a.  Green. 

b.  Grey. 

^.  Dumetorum,  leaflets  more  or  less  hairy,  flat. 

a.  Hairy  on  both  sides. 

b.  Hairy  beneath  only. 

£.  Forsteri,  leaflets  more  or  less  hairy,  not  flat. 

a.  Concave,  green. 

b.  Carinate,  grey. 

1.  Hairy  beneath  only. 

2.  Hairy  on  both  sides. 
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THE  NATURAL  SYSTEM  OF 
CLASSIFICATION. 

509.  As  has  been  already  mentioned,  the  parts  of 
the  flower  and  fruit  are  those  which  are  best  adapted 
for  the  construction  of  a  scientific  arrangement.  The 
natural  system  is  composed  of  from  one  to  two  hundred 
orders :  that  is,  there  are  upwards  of  a  hundred  fami- 
lies of  plants  which  differ  from  each  other  in  some  well 
marked  and  important  particulars.  But  botanists  do 
not  content  themselves  with  observing  the  natural  ar- 
rangements of  plants  in  families.  They  go  a  step  far- 
ther, and  endeavour  to  arrange  these  families  in  divi- 
sions, sections,  classes,  &c.,  founded  upon  some  parts  of  ^ 
importance  in  the  structure  of  plants.  And  according- 
ly, when  it  is  found  that  a  family  of  plants  is  placed  in 
a  particular  situation  in  our  method,  we  have  acquired 
a  knowledge  of  some  leading  points  in  the  structure  of 
the  plants  in  that  family.  These  families  themselves 
must  be  classified,  as  well  as  the  plants  which  they 
contain,  that  we  may  be  enabled  by  one  or  two  charac- 
ters to  find  them  easily. 

.510.  The  first  grand  division  is  into  those  Avhich 
liave  flowers,  sexual  organs,  and  a  seed  with  an  em- 
bryo, and  those  which  are  destitute  of  these  organs. 
The  first  are  the  Phenogamia,  called  also  Vasculares 
(26),  Embryonatse,  or  Cotyledonese :  The  second  are 
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the  Cryptogamia,  called  also  Cellulares,  Inembryonatse, 
or  Acotyledonese  ;  see  par.  424. 


CRYPTOGAMIA. 


511.  The  orders  in  this  division  are  few  and  easily 
remembered :  they  are  often  set  down  without  any  fur- 
ther arrangement,  being  only  ten  in  number ;  see  page 
167. 


PHENOGAMIA. 

512.  In  this  division  there  are  a  great  number  of 
different  orders,  which  require  to  be  arranged  in  sec- 
tions or  classes. 

513.  The  Phenogamia  or  Cotyledonese  are,  in  the 
first  place,  divided  into  two  large  sections :  the  Mono- 
cotyledonea?  (406),  or  Endogense  (83) ;  and  Dicotyle- 
donese  (408),  or  Exogen^  (109).  So  far  all  botanists 
are  agreed :  after  this,  the  further  arrangements  of  the 
orders  are  different  in  the  systems  of  different  writers. 
I  shall  follow  that  of  Jussieu,  as  it  is  the  system  most 
in  use. 

MONOCOTYLEDONEiE. 

514.  The  Monocotyledoneae  are,  in  Jussieu's  me- 
thod, divided  into  three  classes,  according  to  the  mode 
of  msertion  of  the  stamens.  This  is  a  more  permanent 
t^haracter  than  number,  which  is  very  liable  to  vary. 

(1-)  The  Monohypogynece,  in  which  the  stamens  are 
hypogynous,  or  inserted  at  the  base  of  the  ovary,  which 
is  here  called  superior. 


164 


NATUKAL  SYSTEM. 


(2.)  The  Monoperigynece,  in  which  the  stamens  are 
perigynous,  or  inserted  in  the  perianth  or  calyx  around 
the  ovary,  which  may  be  superior,  inferior,  or  semi- 
inferior. 

(3.)  The  MonoepigynedB,  in  which  the  stamens  are 
epigynous,  or  inserted  above  the  ovary,  which  is  here 
called  inferior. 

DICOTYLEDONE^. 

515.  The  dicotyledonous  orders  are  much  more  nu- 
merous, and  require  further  subdivision.  Accordingly, 
they  are  first  arranged  in  three  divisions. — The  first 
embraces  those  which  are  destitute  of  petals,  or  apetnl- 
ous :  the  next,  those  which  have  the  petals  united  in 
one  leaf,  or  are  monopetalous :  the  next,  those  which 
have  several  distinct  petals,  or  are  polypetalous. 

Apetxilom  Dicotyledons. 
516.  The  dicotyledonous  apetalous  plants  are  subdivi- 
ded, in  Jussieu's  arrangement,  into  three  classes,  accord- 
ing as  the  stamens  are  epigynous,  perigynous,  or  hypo- 
gynous. — the  Epistaminese,  Peristamineae,  and  Hyposta- 
minese.  Many  of  the  apetalous  plants  have  scaly  organs 
resembling  a  floral  envelope ;  these  consist  of  bracteae, 
or  of  a  single  floral  envelope,  called  calyx  :  even  where 
this  organ  is  coloured,  as  in  Daphne  mezereum,  it  is 
considered  as  a  calyx,  if  it  be  single,  and  the  plant  is 
called  apetalous  (263). 

Monopetaloits  Dicotyledons. 
517.  The  dicotyledonous  monopetalous  plants  are 
divided  into  the  hypocorollece,  with  hypogynous  sta- 
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mens ;  pericorollecB,  with  perig-ynous  stamens ;  and  the 
epicorollecs,w\th.  epigynous  stamens.  The  latter  are  di- 
vided into  the  Synantherese,  with  the  anthers  united;  and 
the  Chorisantherese,  with  the  anthers  distinct  or  free.  It 
must  be  remembered  that  the  insertion  of  the  perianth 
always  cori-esponds  to  that  of  the  stamens ;  we  never 
have  epigynous  stamens  and  a  hypogynous  perianth : 
the  terms  "  epigynous"  and  "  hypogynous"  refer  indif- 
ferently to  the  stamens  and  perianth. 

Polypetalous  Dicotyledons. 

518.  The  dicotyledonous  polypetalous  plants  are  di- 
vided into  the  epipetale(B,  with  epigynous  stamens ;  the 
hypopetalecB,  witli  hypogynous  stamens ;  and  the  peri- 
petalecE,  with  perigynoxis  stamens. 

519.  The  names  of  the  classes  are  very  characteris- 
tic. The  three  classes  in  the  monocotyledonous  divi- 
sion are  marked  by  the  prefixture  mono.  All  the 
others  (except  the  Cryptogamia)  are  in  the  dicotyle- 
donous division.  The  first  three  classes  in  this  divi- 
sion are  apetalous ;  accordingly  the  terms  petal  or  co- 
rolla are  not  mentioned  in  their  names.  In  the  next 
three  classes  the  plants  are  monopetalous  : — here,  then, 
the  term  petal,  which  is  generally  used  to  express  one 
of  the  parts  of  a  polypetalous  corolla,  is  not  used.  The 
term  employed  is  corolla,  which  signifies  the  whole  co- 
rolla, and  may  be  properly  applied  to  express  an  entire 
corolla.  In  the  names  of  the  last  three  classes,  which 
are  polypetalous,  the  term  petal  is  used,  signifying  that 
the  corolla  here  consists  of  several  pieces  or  petals. 
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TABLE 

OF  THE 

NATURAL  FAMILIES  OF  PLANTS. 


Those  Orders  with  the  letter  M  annexed  contain  Medicinal  Plants. 


DIVISION  I— CRYPT0GAML4l. 
SECTION  I.— APHYLLE^. 


Fungi,  M  Agaricus  campestris,  Common  Mushroom. 

LiiCHEKES,  M  Cetraria  Islandica,  Iceland  Moss. 

Alg^,  M  Fucus  vesiculosus,  Sea-ware. 

SECTION  II.— PHYLLOIDE^. 

L  MUSCOIDE^. 

CharacejE,  Chara. 

He  PAT  ic^,  Jungermannia. 

Musci,  Polytrichum  commune. 

II.  FILICOIDE^. 

Marsileace^,   Pilularia  globulifera,  Pillwwt. 

LycopodiacEjE,  Lycopodium  clavatum,  Club-moss. 

FiLiCEs,  M  Aspidium  Filix-mas,  Male  Shield  Fern. 

EQUisETACEi?:,  Equisetum,  Horsetail. 
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DIVISION  II.— PHENOGAMIA. 
SECTION  L— MONOCOTYLEDONEJE. 


I.  MONOHYPOGYNE^. 

Natade^,  Zostera,  Grass-wrack. 

AnoiDEJE,  M  Acorus  Calamus,  Sweet-flag. 

PipehacEjE,  M  Piper  nigi'um,  Black  Pepper^ 

GraminejE,  M  Avena  sativa,  Oat. 

CyperacejEj  Cjperus  longus,  English  Galingale. 

II.  MONOPERIGYNE.E. 

PalMjE,  M  Phoenix  dactylifera,  Date  Palm. 

JuNCE^,  Juncus  efFusus,  Soft  Rush. 

ALiSMACEiE,  Alisma  Plantago,  Greater  Water  Plantain. 

C0LCHICACE.T.,  M  Colchicum  autumnale,  Meadoio  Saffion. 

Aspahagine^,,  M....Smilax  Sarsaparilla. 

LiLiACE/E,  M  Scilla  maritima,  Squill. 

BROMELiACEiE,   Brouielia  Ananas,  Pine  Apjile. 

III.  MONOEPIGYNE^. 

DioscoHEJE,  Dioscorea  alata,  White  dry  Yam. 

Naucisse^.,  Galanthus  nivalis,  Snotv-drop. 

IridejE.  M  Crocus  sativus,  Saffron  Crocus. 

HiEMODORACEiE,  Dilatris  tinctoria. 

MusacEjE,   Musa  Paradisiaca,  Plantain. 

SciTAMiNEiE,M  Amomum  Zingiber,  Ginger. 

MaraktacejE,  Maranta  arundinacea,  Arrow-root. 

ORCHiDEiE,  Orchis  mascula,  Early  Purple  Orchis. 


HTDROCHARiDEiE,...Stratiotes  aloides.  Water  Soldier. 

SECTION  II.— DICOTYLEDONE^. 

1.  APETALEiE. 
Aristolochi^.  M  ...Asarum  europsEum,  Asarabacca. 
Santalace^e,   Santalum  album,  Sanders-wood. 
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CupuLiFEHyE,  M- . . . QueTcus  Suber,  t^ork.tree. 

JuglandejE,  Juglans  regia,  Wallnut. 

Conifers,  M  Pinus  sylvestris,  Scotch  Fir. 

Cycade^,  Cycas  circinalis  ;  yields  Sago. 

Salicineje,  M  Populus  tremula,  Aspen. 

Betuline^,  Betula  alba,  Common  Birch. 

Myrice^,  Myrica  gale,  Dutch  Myrtle. 

EuPHORBiACEiE,  M.-Ricinus  communis,  Castor-oil  Plant. 

URTicEiE,  M  Humulus  lupulus,  Hop. 

Myristice^,  M  Myristica  moschata,  Nutmeg-tree. 

CHENOPODEiE,  Spinacia  oleracea,  Spinach. 

PoLYGONEiE,  M  Rlieum  palmatum,  Rhubarb. 

LAUHiNEiE,  M  Laurus  ciimamomum,  Cinnamon-tree. 

Thymele/E,  M  Daphne  mezereum,  Spurge  Laurel. 

Amaranthace^-e,.  . . .  Amaranthus. 

Nyctagine^e,  Mirabilis  jalapa,  Marvel  of  Peru, 


II.  MONOPETALE^. 

1.  HYPOCOROLLEM. 

Plantagine^,  Plantago  major.  Greater  Plantain. 

pLUMBAGiNEiE,  Statice  Armeria,  Sea  Gillifloiver. 

PRiMULACEiE,   Primula  veris,  Cow*/jp. 

Globulahie^,   Globularia,  Blue  Daisy. 

Orobanche^,  Orobanche  major.  Greater  Broom-rape. 

ScROPHULARiNE^,  M...DigitaUs  purpurea,  Foxglove. 

SoLAVEiE,  M  Hyoscyamus  niger.  Common  Henbane. 

AcANTHACE^,  Acanthus  mollis. 

Jasmines,  M  Syringa  vulgaris,  Lilac. 

Verbenace^,  Verbena  officinalis,  Common  Vervain. 

Labiate,  M.  Mentha  Piperita,  Peppermint. 

BoRAGiNE^,  M  Symphytum  officuaale,  Common  Comfrey. 

Convolvulace^,  M...Convolvulus  Jalapa,  Jalap. 

BiGNONiACE^,  Bignonia  chica.  Trumpet  Flojver. 

Gentians,  M  Gentiana  lutea.  Yellow  Gentian. 

ApocYNEiE,  M  Strychnos  nux-vomica. 

^f^^OT^JE,  Achras  Sapota. 
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2.  PEBICOJiOLLEJE. 

STYRACEiEjM  Styrax  Benzoin. 

EricinejE,  M  Vaccinium  oxycoccos,  Cranlerry. 

CAMPANULACEiE,  Campanula,  Bell-flower. 

3.  EPICOROLLE.E^ 

Composite,  M  Leoutodon  Taraxacum,  Dandelion. 

DiPSACEiE,   Scabiosa  succisa,  DeviVs-bit  Scabious. 

Valerianae,  M  Valeriana  officinalis.  Valerian. 

RuBiACEiE,  M  Asperula  odorata,  Sweet  Woodruff. 

CiNCHONACEiE,  M. . . . Cinchoua. 

CAPRiFOLiACEiE,  M..Lonicera  Periclymenum,  Woodbine. 
LoRANTHEi?c,  Viscum  album,  Misseltoe. 


III.  POLYPETALE/E. 
1.  EPIPETALEJE. 

UHizopiiOREit,  Uliizophora,  Mangrove. 

UMBELLTFERiE,M...Daucus  Carota,  Carrot. 
Araliace^,  Panax  quinquefolia,  Ginseng. 

2.  HYPOPETALE.E. 

RANUNCULACE^,M..Aconitum  napellus.  Monkshood. 
Magnoliace^,  M...Wintera  Aromatica,  Winter' s-Bark  tree. 

Anonaceje,  Anona  squamosa,  Custard  Apple. 

Berberideje,  Berberis  vulgaris,  Barbei-ry. 

MEKisPERMEiE,  M...Menispermum  cocculus. 

RuTACEiE,  M  Guaiacum  officinale. 

GERANiACEiE,  M  Oxalis  acetosella.  Wood  Sorrel. 

Malvace^,  M  Althaea  officinalis,  Marsh  Mallow. 

BoMBACE^,  Bombax  pentandrum,  Cotton-tree. 

Byttneriace^,  Theobroma  cacao,  Chocolate  JVut  ti-ee. 

TiliacEjE,  .   Tilia  europsea,  Lime-tree. 

THEACEiii,  Thea  sinensis.  Tea-tree. 

Olacine^,  Heisteria  coccinea,  Partridge  Wood  tree. 

GuTTiFER^,  M  Stalagmitis  Gambogioides,  Gamboge-tree. 
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HYPERiciNEiE,   Hypericum  perforatum,  5"/  John's  Wort. 

AuRANTiACEiE,  M...Citrus  aurantium,  Orange-tree. 


"Vii«riFERii',M  Vitis  vinifera.  Vine. 

AcERiKEiE,  Acer  saccharinum,  Maple-tree. 

MeliacEjE,  M  Canella  alba,  False  Winter^ s  Bark. 

SapindacejE,  Sapindus  saponaria,  Soap  Apple. 

PolygalEjE,  M  Krameria  triandria,  Ratanhy. 

FumariacejE,  Fumaria  officinalis,  Common  Fumitory. 

Papaverace^,  M...Papaver  somniferum,  Opium  Poppy. 

NYMPH(EACEiE,  Nvmphaea  alba,  White  Water  Lily. 

Crucifer^,  M  Brassica  oleracea.  Cabbage. 

Capparide^,  Capparis  spinosa.  Caper-bush. 

ResedacejE,   Reseda  odorata,  Mignonette. 

CistEjE,   ,  Cistus  helianthemum.  Rock  Rose. 

DROsERACEiE,  Dionjiea  muscipula,  Venus''  Fly4rap. 

VloLARiiE,  M  Viola  tricolor,  Hearfs-ease. 

CARYOPHYLLEiE,M..Dianthus  deltoides,  Maiden  Pink. 
'S'EMi  ]VI  .Limim  usitatissimum.  Flax. 

3.  PERIPETALEJE. 

PoRTDLACEiE,  Portulaca,  Purslane. 

SaxifrageuE,  .Saxifraga  granulata,  White  Saxifrage. 

Crassulace^,  SemperFivum  tectorum,  Hmse  Leek. 

Nopale.i:,  Cactus  opuntia,  Indian  Fig. 

RibesiEjE,  Hibes  grossularia.  Gooseberry. 

CucurbitacEjE,  M.  . .  .Momordica  elaterium. 

Onagrarie^,  Epilobium,  Willow  Herb. 

Myrtace^,  M  Myrtus  pimenta.  Allspice-tree. 

SALiCARiiEjM  LythnuTi  salicaria.  Loosestrife. 

TAMARisciNEiE,  Tamarix. 

RosACEiE,  M  Pyrus  malus,  Crab  Apple. 

Leguminos^,  M  Pisum  sativum,  Garden  Pea. 

TEaEBiNTHACEyE,M..Amyris  gileadensis.  Balsam  of  Gilead-tree. 

Rhamne^,  M  Rhamnus  catharticus.  Purging  Buckthorn, 

CELASTRiNEiE,  Euonymus,  Spindle-tree. 


AaviFOLiACEiE,  Ilex  aquifolium,  Holly. 

H  2 
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CHARACTERS,  &c. 

OF  THE 

NATURAL  ORDERS  OF  PLANTS. 


FIRST  DIVISION, 

CRYPTOGAMIiA*. 
Cr)T)togamic  or  Flowerless  Plants. 

Cry;j%a»«ia,  Linn.— ^co<«/fefton«,  Juss._/«m6ryonate,  £.rmi^j/o. 
natcB,  or  Ahrizw,  mc\v2sA.—Cellulares,  JiQCwAo\\e.—AgarruB, 
I^amarck. 

Characters.— Floral  envelope  and  sexual  organs 
absent  or  not  discernible.    Reproduced  by  means  of 

»  I  have  preferred  the  term  "  Cryptogainia"  {K^v-rru,  to  be  hid.  and  y«.i^^^, 
marriage),  because  it  agrees  better  than  any  other  with  the  present  =tate  °f  our 
kno"i?dR;  in  this  department  of  Botany,  and  is  more  comprehensive.  The  te^i 
!^^^C  eUuIar"  is  objectionable,  because  the  Ferns  are  provided  ,vith  a  f  "nctvas- 
cuir  "stem ;  and  the  appellation  "  Acotyledonous"  implies  the  constant  absence 

0  cotyl  don  ,  organs  analogous  to  which  have  been  supposed  to  exist  in  Ferns; 
^om  whYch  Agardh  divided  the  Cryptogamic  plants  into  the  t-<^,,A;oty^don^ 
IsZL  and  fhe  Pseudo-Cotyledonea=.  as  Ferns,  &c.  The  term  "  Cryptogam.a 
Inifi^  that  the  sexual  organs  of  this  class,  if  they  have  any,  are  not  apparent ; 

f  h^,  L  unlubted  and  obvious  fact.  Some  botanists  have  endeavoured  to 
:  :;  ^ut  sore  h^^^^^^^^^  sexua.  organs  in  the  Ferns  and  Mosses.  The«e 

1  temrs  howe  er.  have  not  been  successful;  and  we  might  ahnost  be  justified  m 

J\t  ZaZt^L  signifying  the  total  absence  of  sexual  organs.  It  would 
usmg  he  '"-^f  °^^™f;jf  ^^^^^^  been  an  idea  that  Cryptogamic  plants  must 
;r  Zr  S^ned  by  means  of  a  sexual  apparatus,  because  this 

c'se  with  floweringT>l««^ut  since  these  two  great  divisions  are  so  ^cr, 
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little  bodies  called  sporules,  mostly  enclosed  in  cases 
called  theccB,  and  frequently  irregularly  dispersed  about 
the  plant.  Seeds  or  sporules  (sporce,  gongylce)  simple 
bodies,  without  radicle,  gemmule,  or  cotyledon  ;  ger- 
minating indiflFerently  in  any  direction,  and  striking 
root  from  any  part  of  their  surface.  All  destitute  of 
spiral  vessels,  and  consisting  chiefly  of  cellular  tissue. 
The  Fern  tribe  alone  has  vessels. 

Examples.  —  Sea-weeds, —  Mosses, — Mushrooms,  

Feras. 

The  Orders  in  this  Division  are  ten,  and  may  be  ar- 
ranged in  the  following  manner  *  : — . 

I.  APHYLLiE,  or  leafless;  consisting  of  eel-  fFuno-i. 
lular  tissue  alone,  and  having  naked  spo-  \  Lichenes 
  (Alg^e, 

1.  MuscoiDE^,  or  (  ^, 
Moss-tribe,  con-  I  Characeie. 
sisting  of  ceUu-  j  :pLepaticye. 
lar  tissue  alone.  ( -"^"s^i- 

2.  FiLicoiDE^,  or  C  Marsileace^e. 
Fern-tribe,   ha-  J  Lycopodiace*. 
ving  tubular  ves-j  Filices. 

\  Equisetacete. 


II.  PHYLLOIDE^,— 

having  leafy  expan- 
sions,  and   sporules  < 
enclosed  in  a  proper 
integument  or  case. 


different  in  structure,  functions,  form,  and  appearance,  why  may  they  not  also 
differ  in  the  mode  of  forming  their  seed  ?   If  an  analogy  w  Jbe  aZea.  u  Z 

r^^h,    T  °f  vegetables  organs  formed  without  sexual  apparatus, 

S  fcTnd"iT  ;f -^ebulbils  of  the  orange.  Lily,  and  Mountai^ 
SJn^:  t  ,        '  "'^y  that  flowering  and  flower- 

less  plants  (supposmg  the  latter  to  be  destitute  of  sexual  organs)  do  not  diifer 
wkT         '■^production  than  the  Mammalia,  and  the  Polypi  and  I„fu- 
^rh  wh:ch  appear  to  be  utterly  destitute  of  sexual  organs,  and  are  conceived  ,n 

riTv^eUbir^'*'  °'  "'^""^  '°  ''''  ''"'W* 

Brongnim;'  '  '^^^  'he  methods  of  MM.  Agardh  and 
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SECTION  I. 
APHYLL^. 

ACOTYLEDONE^,  Agardh. 

Characters. — Cryptogamic  plants  destitute  of  leaves 
and  of  vessels,  and  having  naked  sponiles.  No  mark- 
ed distinction  or  point  of  separation  between  root  and 
stena  ;  being  irregular  homogeneous  masses  of  vege- 
table tissue. 

Fungi;  Lichenes;  Algse. 


ORDER  I. 
F  UNGI— MUS  HRO  OMS. 

Fungi,  Linn,  and  Juss — Epiphytce,  Byssoidem,  Gastromyci,  Fungi, 
and  part  of  Hypoxyla  of  Dr  Greville. 

Characters. — Growing  on  the  ground,  or  parasitic 
on  the  trunks  of  trees,  decayed  wood,  dead  leaves,  &c. ; 
seldom  aquatic,  and  rarely  or  never  green.  Substance 
fleshy,  corky,  coriaceous,  gelatinous,  or  minutely  fila- 
mentous (floccose).  Frequently  resembling  a  parasol 
in  form ;  sometimes  consisting  of  globular  masses,  or 
of  irregular  stem-like  bodies  (like  branches  of  Coral)  ; 
in  their  simplest  state  small  filaments  ;  but  extremely 
variable  in  form.  Sporules  frequently  lying  loose  in 
the  cellular  tissue,  or  enclosed  in  membranous  or  coria- 
ceous coverings.    They  are  of  quick  growth  and  very 
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short  duration,  and,  when  dried,  do  not  revive  by  the 
application  of  moisture. 

The  volva  or  wrapper  is  the  bag  enveloping  the 
young  plant  in  many  Fungi,  and  having  a  cup-like  ap- 
pearance when  the  stem  or  stipe  has  emerged  from  it. 
The  conical  part  supported  by  the  stipe  in  many  of 
this  order  is  the  cap  or  pileus,  from  which,  in  some, 
project  downwards  the  gills,  thin  perpendicular  lamellse, 
sujjporting  the  sporules.  This,  the  part  of  fructifica- 
tion, is  the  hymenium,  which  at  other  times  consists  of 
tubes,  pores,  subulate  processes,  or  a  cellular  head,  &c. 
In  many  Fungi  there  is  a  circular  membrane  surround- 
ing the  top  of  the  stipe ;  this  is  the  annvXus  or  veil. 
The  sporules  ai-e  sometimes  contained  in  a  seed-vessel, 
called  peridium  ;  the  sporules  and  peridium,  which  is 
often  like  a  hollow  ball,  forming  the  whole  plant. 

Examples. — Common  Muslu-oom  {Agaricus  cam- 
pestris) ;  Agaric  of  the  Oak  {Boletus  fomentarius) ; 
mould  of  cheese,  «S:c.  (mucor)  ;  Uredo  segetum,  which  at- 
tacks Wheat  crops  and  destroys  the  grain,  converting 
it  into  a  black  powder,  called  brand,  dust  brand,  smut, 
or  burnt  corn.  Another  Fungus,  Uredo  caries,  also  in- 
jm-es  Corn,  by  filling  the  kernel  with  a  fetid  greasy 
powder,  which,  when  the  Corn  is  thrashed,  aff^ects  the 
whole  mass.  The  Puceinia  graminis  also  attacks  Corn, 
causing  the  disease  called  blight,  mildew,  or  rust.  The 
dry-rot  in  wood  is  caused  by  the  Merulius  lacrymans 
{Boletus  I),  a  species  of  Fungus.  The  Puff-ball  or 
Devil's  Snuff-box  {Lycoperdon)  is  a  Fungus,  the  bag 
containing  the  dust  being  the  peridium,  while  the  dust 
consists  of  innumerable  small  sporules. 

They  may  be  divided  into  two  great  sections :  the 
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Angiocarpi,  which  bear  seeds  inteinally,  the  Fungus 
being  closed  on  all  sides  ;  and  the  Gymnocarpi,  which 
bear  seeds  externally,  that  is,  not  enclosed  by  the  Fun- 
gus. The  Angiocarpi  are  either  hard  externally,  like 
Sphaeria ;  fleshy  and  solid,  like  Tuber  (Truffle)  ;  or 
membranaceous  and  coriaceous,  filled  with  a  fine  dust 
(the  sporules),  like  PufF-ball,  Blue  Mould  [Monilia 
glauca  or  Mucor  g.).  This  division  contains  no  eatable 
Fungi  except  Truffle. 

The  Gymnocarpi  bear  their  sporules  imbedded  in  an 
appropriate  membrane  (the  hymenium),  are  fleshy,  and 
have  generally  a  distinct  stipes  and  pilaus.  The  hy- 
menium, in  some,  as  Phallus,  dissolves  into  a  gelatinous 
mass  ;  while  in  others  it  is  more  permanent,  sometimes 
forming  plates  or  gills,  as  in  the  Common  Mushroom ; 
in  other  cases  forming  tubes,  as  in  Boletus.  Almost 
all  the  eatable  Fungi  are  among  the  Gymnocarpi. 

M.  Braconnot  found  in  Fungi  a  peculiar  pi-inciple, 
which  he  has  termed  fungin,  resembling  vegetable  fibre 
in  the  inertness  of  its  properties,  but  afi^ording  by  dis- 
tillation products  which  resemble  those  obtained  from 
animal  matters.  He  also  obtained  an  acid  (^fungic  acid), 
adipocire,  sugar,  an  oili/  matter,  and  a  substance  resem- 
bling osmazome. 

Economical  Properties*. — In  Great  Britain,  and 
in  many  parts  of  the  Continent,  Mushrooms  are  re- 
garded as  a  delicate  article  of  food,  and  in  some  places 
are  much  used  by  the  poorer  inhabitants.  Some  kinds 
are  much  used  for  making  ketchup,  and  various  kinds 

*  For  an  account  of  the  characters,  properties,  &c.  of  the  eatable  Fungi,  see 
a  paper  in  the  4th  rolume  of  the  Transactions  of  the  Wernerian  Society  by  Dr 
Greville. 
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ous  nature,  which  he  called  amanitine.  They  may  be 
placed  among  the  narcotico-acrid  poisons.  In  some 
parts  of  Russia,  the  Amanita  muscaria  is  used  as  an  in- 
toxicating agent,  being  dried,  made  into  a  kind  of  bo- 
lus, and  swallowed  without  being  chewed.  The  fol- 
lowing are  the  most  dangerous  of  the  Fungi : 

Amanita  muscaria  (Agaricus  muscarius) 

  venenosa  (Agaricus  bulbosus). 

Agaricus  annularius. 

  olearius. 

  urens. 

  necator. 

  pyrogalus. 

  stypticus. 

ORDER  II. 

LICHENES— LICHENS. 

Part  of  the  AlgcB  of  Juss.  and  Linn  Lichenes,  and  part  of  the 

Hypoxyla,  De  Cand.  and  Grev. 

Characters. — Membranaceous  or  gelatinous  masses 
of  cellular  tissue,  often  dry  and  homy  :  some  are  spread 
over  the  trees,  rocks,  or  earth  on  which  they  grow,  in 
an  expansion,  thin  like  a  crust,  granulated,  lobed,  ha- 
ving imbricated  scales,  or  sometimes  consisting  of  a 
powdery  layer  ;  some  resemble  shrubs  or  corallines  in 
miniature,  growing  erect  on  the  ground,  or  hanging 
from  trees.  This  expansion  is  called  frond,  tJiallus,  or 
universal  receptacle,  and  is  of  various  colours  in  different 

•  Vauquelin  found  a  portion  of  the  hydrocyanate  of  potassa  in  this  Fungus ; 
and  In  it  amanitine  was  found  by  M.  Letellier. 
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Lichens.  The  sporules  are  imbedded  in  the  substance 
of  the  thallus,  oi*  scattered  on  its  surface,  and  are  often 
included  in  organs  called  apotJiecia,  shields  (scutella),  or 
tubercles. 

Examples. — Lepraria  hotryoides,  a  thin  powdery 
green  crust,  frequent  in  shady  situations  on  trees,  posts, 
rails,  &c.  Cenomyce  coccifera  (Lichen  cocciferus),  which 
resembles  a  wine-glass  ;  Graphis  scripta,  which  resem- 
bles written  characters;  Parmelia  parietina  (Lichen  p.), 
of  a  bright  yellow  colour,  with  saucer-shaped  apothecia, 
frequent  on  trees  and  walls;  Lecanora  murorunl  (Lichen 
m.),  of  an  orange  coloui*,  frequent  on  rocks  and  stones. 

Lichens  are  much  used  in  dyeing,  furnishing  a  red, 
purple,  or  crimson  dye.  Lecanora  tartarea  furnishes  the 
Cudbear  of  dyers.  Archil  (Orchall),  a  valuable  dye,  is 
obtained  from  the  Rocella  tinctoria.  Litmus  is  prepared 
from  this  lichen.  Lecanora  perella  affords  a  purple  or 
crimson  dye,  tlie  wseille  de  terre  of  the  French.  These 
are  the  principal  kinds,  but  there  are  many  others 
which  abound  in  colouring  matter. 

Economical  Properties. — The  Lichens  contain  a 
considerable  quantity  of  starch  and  mucilage,  M'hich 
render  them  very  nutritious.  The  Tripe  de  Roche,  on 
which  the  Canadian  hunters  frequently  subsist,  is  a 
Lichen,  called  Gynophora.  The  rein-deer,  which  are 
so  useful  to  the  Laplanders,  feed  on  the  Cenomyce  ra?t- 
giferina,  or  Rein-deer  Moss.  Cetraria  Islandica  ( Lichen 
Islandicus  or  Iceland  Moss)  is  consumed  as  food  by  the 
Icelanders,  being  reduced  to  powder  and  made  into 
cakes,  after  being  steeped  in  water  to  extract  the  bitter 
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of  sauces.    Many  Fung-i  are  of  a  very  dangerous  na- 
ture.   The  taste  is  perhaps  the  best  mode  of  distin- 
guishing injurious  from  wholesome  Fungi.   If  they  are 
at  all  bittei-,  astringent,  or  styptic,  or  otherwise  dis- 
agreeable, of  course  they  must  be  rejected  ;  and  also 
when  the  flesh  is  soft,  or  watery,  gelatinous,  or  leathery, 
and  if  they  become  blue  or  green  when  cut.  They 
should  be  used  when  young,  as,  when  matm-ed,  they 
are  often  insipid  and  tough.    The  hymenium  is  in  ge- 
neral to  be  rejected  when  the  pileus  has  expanded.  In 
very  young  Fungi,  however,  it  is  not  so  dangerous. 
It  is  said  that  spices,  more  particularly  salt  and  vine- 
gar, render  even  poisonous  Fungi  wholesome.  All 
Fungi  employed  as  articles  of  diet  in  Russia,  where 
perhaps  they  are  more  employed  than  in  any  other 
country,  are  salted  before  being  eaten.    M.  Richard 
recommends  that  all  Mushrooms,  about  the  wholesome- 
ness  of  which  there  may  be  any  doubt,  should  be  steep- 
ed in  vinegar  before  being  used.    Owing  to  the  very 
volatile  nature  of  their  acrid  principle,  cooking,  as 
stewing,  is  advisable  with  most  Fungi,  and  seems  to 
render  them  all  more  easily  digested.    The  following 
are  the  kinds  of  Fungi  most  in  use  : 

Agaricus  campestris  (Common  Mushroom) 

  procerus. 

  edulis  (White  Caps). 

  oreades  (Scotch  Bonnets)t. 

  violaceus  (Bluets). 

  odorus. 

onyU^TT  M"^hroom.  and  found  In  it  adipocire.  a  thick  or 

b  ngTsm^^^^^^^^  1  '^-hroo.ns.  a  matter  of  an  animal  naLe  rZZ 

fun  jCnT™  ui:  Of      ^"'^    ^    --^"-^^^  -  «'coho,. 

t  This  I(  the  species  most  frequently  forming  the  fith-p  rings 

h3 
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Agaricus  eburneus. 

  ulmarius. 

  deliciosus. 

Tuber  cibarium  (Truffle). 
Morchella  esculenta  (Morel). 
Helvella  esculenta. 
Clavaria  coralloides, 

  cinerea. 

Merulius  cantharellus. 
Boletus  edulis. 

Amanita  csesarea  or  aurantiacea. 

Medicinal  Properties. — These  are  of  little  inte- 
rest. Boletus  igniarius  (or  fomentarius),  called  Female 
Agaric,  Agaric  of  the  Oak,  Spunk,  Touchwood,  has 
been  employed  as  a  styptic,  for  the  suppression  of  he- 
morrhage. It  probably  acts  in  the  same  manner  as 
lint  or  sponge.  It  grows  parasitic  on  the  Oak.  To 
render  it  fit  for  use,  the  epidermis  and  porous  parts  are 
removed,  and  the  rest  is  beaten  into  a  soft  spongy 
state.  Dipped  in  a  solution  of  nitre,  it  forms  anw^xm 
or  German  tinder.  The  Boletus  laricis  (B.  purgans)  is 
a  powerful  cathartic,  but  little  used.  M.  Dufresnoy 
has  recommended  an  electuary  of  Agaricm  acris  or  of 
A.  delidosiis  in  consumption. 

Officinal  Plant. — Boletus  igniarius. 

Poisonous  Properties. — Many  of  the  Fungi  are 
poisonous,  and  some  that  are  used  as  articles  of  diet 
occasionally  acquire  poisonous  properties.  M.  Bracon- 
not  analyzed  many  of  this  family,  and  found  in  some  a 
saccharine  matter,  an  acrid  resinous  matter,  a  volatile 
principle  of  a  similar  character,  and  fnngin.  M.  Letel- 
I'ier  found  in  some  a  narcotic  principle  of  a  very  poison- 
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Examples. — Bladder  Fucus,   Sea  Ware,   or  Sea 
Wrack  [Fucus  vesiculosus) ;  Dulse  [Fucus  palmatus  ; 
Rhodomenia  palmata,  Grev. ;  Halymenia  p.,  Hooker) ; 
Tangle  {Fucus  digitatus ;  Laminaria  digitata,  Hook, 
and  Grev.) ;  and  all  other  Sea  Weeds.     The  green 
slimy  matter  observed  very  distinctly  on  those  parts  of 
newly  formed  piers  exposed  to  the  action  of  the  water, 
— on  rocks  in  the  sea, — on  gravel- walks  after  rain, — at- 
tached to  sticks  and  stones  in  ditches  and  lakes, — be- 
long to  the  genera  Liuckia  [rivularia),  Nostoc,  Pal- 
mella,  &c.  in  this  Order.    Algse,  within  the  reach  of 
every  one's  observation,  vary  in  size,  from  the  fine  de- 
licate capillary  tufts  of  the  Confervse,  found  waving  in 
rivulets  and  ditches,  to  the  thick  stout  stalks  of  Sea- 
tangle  {Laminaria  digitata),  found  in  great  abundance 
on  our  shores.    In  many  parts  of  the  ocean  the  Algse 
form  immense  submarine  forests. 

The  Algse  may  be  arranged  in  four  divisions  :  I.  Tre- 

BIELLINE^  ;  II.  CONFERVOIDE^ ;  III.  UlVOIDE^  ;  IV. 
FUCOIDE^. 

Many  of  the  Algse  abound  in  a  gelatinous  matter, 
which  affords  a  kind  of  glue  or  varnish.  The  Chan- 
drus  cn5pM*  furnishes  size  for  the  use  of  house-painters. 

"  In  the  manufacture  of  kelp,  however,  for  the  use 
of  the  glass-maker  and  the  soap-boiler,  it  is  that  the 
Algae  take  their  place  among  the  most  useful  vege- 
tables. The  species  most  used  for  this  purpose  are 
Fucus  vesiculosus  (Kelp-ware  or  Sea-ware) ;  F.  nodosum 
(Sea-whistles);  F.  serratus  (Black  Wrack  or  Prickly 
Tang);  Laminaria  digitata  [Fucus digitatus,  Sea-girdles, 
Tangle,  Red  Ware) ;  L.  hulhosa  [F.  hulhosus.  Sea  Fur- 
belows);  Himanthalia  lorea   [F.  hreus,  Sea-thongs, 
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Drew) ;  and  Chorda  filum  [F.f.,  Sea  Catgut,  Sea  Lace)." 
— "  Where  the  plants  did  not  grow  naturally,  attempts 
have  been  made,  and  not  without  success,  to  cultivate 
them,  by  covering  the  sandy  bays  with  large  stones.  By 
this  method  a  crop  of  Fnci  has  been  obtained,  as  we 
are  informed  by  ]VIr  Neill,  in  about  three  years,  the 
sea  appearing  to  abound  everywhere  with  the  neces- 
sary seeds." — Grev.  Algce  Brit. 

Kelp  contains  a  great  quantity  of  an  impure  carbo- 
nate of  soda.  The  sea-weeds  are  dried,  and  put  intd 
a  pit  or  kelp-kiln  made  in  the  earth.  They  are  then 
.bnrned  to  ashes  ;  the  vegetable  matter  flies  oflF ;  and 
the  ashes  unite  into  a  hard  bluish  mass,  which  is  the 
kelp.  Barilla  is  a  substance  of  the  same  nature,  and 
formed  in  the  same  way,  but  richer  and  pm-er.  It  is 
imported  from  the  Mediterranean. 

Economical  Properties. — The  Algae  contain  a  large 
quantity  of  a  nutritious  gelatinous  substance  (mucilage 
and  albumen,  according  to  Richard),  and,  were  it  not 
for  their  saltness,  would  probably  be  much  more  em- 
ployed as  articles  of  food.  Sir  Humphry  Davy  {Agri- 
cul.  Chem.  p.  245)  mentions,  that  from  the  Common 
Fucus,  by  boiling  it  in  water,  he  obtained  one-eighth 
of  a  gelatinous  matter,  which  had  characters  similar  to 
mucilage.  "  Rhodomenia  palmata  {Fucus  palmatus), 
the  Dulse  of  the  Scots,  Dillesk  of  the  Irish,  and  Sac- 
charine Fucus  of  the  Icelanders,  is  consumed  in  consi- 
derable quantities  throughout  the  maritime  countries 
of  the  north  of  Em-ope,  and  in  the  Grecian  Archipe- 
lago :  Iridea  edidis  {Fucus  e.,  Halyrmnia  e.,  and  '  Dulse' 
in  the  south-west  of  England),  is  still  occasionally 
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and  purgative  principles  which  it  contains.  Cetraria 
?iivalis  and  Sticta  pulmonacea  may  be  used  for  the  same 
purpose. 

Medicinal  Properties — Cetraria  Islandica  is  a 
useful  demulcent,  and  has  been  recommended  in  cases 
of  emaciation,  on  account  of  its  nutritious  virtues  ;  and 
also  in  catarrii,  haemoptysis,  diarriicea,  and  dysentery. 
Peltidea  aphthosa  (Lichen  aphthosus),  according  to 
Linnaeus,  is  used  in  Sweden  to  cure  the  aphthae  or 
thrush  in  children  ;  it  is  purgative.    Mr  Lindley  men- 
tions Parmelia  parietina,  Borrera  furfuracea,  Evernia 
prunastri,  and  Cenomyce  pyoddata  and  C.  cocci/era,  as 
possessed  of  astringent  and  febrifuge  qualities.    "  The 
medicinal  properties  of  the  Lichens,"  says  De  Candolle, 
ill  his  Essay  on  the  Medicinal  Properties  of  Plants, 
"  reside  chiefly  in  those  of  a  soft  consistence,  perhaps 
because  they  contain  most  mucilage.    They  all  have 
more  or  less  of  a  bitter  taste  ;  appear  to  be  composed 
of  mucilage,  of  a  small  quantity  of  resin,  but  chiefly  of 
a  substance  of  an  animal  natm-e  analogous  to  gelatine : 
the  most  of  them  are  demulcent,  usefully  employed  in 
decoction  in  diseases  of  the  lungs,  and  capable  of  sup- 
plying food  for  man,  as  by  steeping  or  repeated  boil- 
ing their  bitterness  may  be  removed."— ^'wm,  p.  3 18-9. 

Officinal  Plants. 
Lichen  islaudicus, 
Rocella  tinctoria. 
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ORDER  III. 

ALG^.— SEA  WEEDS,  &c. 

AlffcB,  Juss. ;  he  included  in  Algae  the  Lichenes,  now  made  a 
separate  Order — Hydrophyta,  Rich.— and  Chceto- 
phoroidecB,  Grev. 

Characters.— Mostly  aquatic  vegetables,  growing 
in  the  sea  or  in  fresh  water,  destitute  of  a  root  for  ab- 
sorbing nourishment,  but  often  fii*mly  fixed  by  a  fibrous 
or  callous  base,  called  a  scutate  root.  Substance  gela- 
tinous ;  thin,  membranous,  or  pellucid ;  tough  and 
horny  ;  or  even  woody.  Fronds  sometimes  arising  di- 
rectly from  the  root,  and  constituting  the  whole  plant ; 
at  other  times  placed  on  a  stem  (stipes)  more  or  less 
thick";  composed  of  delicate  capillary  filaments  often 
finer  than  the  hair,  of  thin  membranous  bands  varying 
in  length  and  in  breadth,  or  of  a  more  solid  cylindrical 
or  strap-like  substance  ;  sometimes  solid,  at  other  times 
tubular  ;  frequently  divided  by  joints  or  articulations  ; 
and  often  inflated  at  particular  parts,  forming  vesicles 
filled  with  air.  Sporules  imbedded  in  tubercles  in  the 
substance  of  the  vegetable  ;  in  simple  dilatations  or 
projections  arising  from  the  frond;  scattered  on  its 
surface  ;  placed  in  the  tube  when  the  frond  is  tubular  ; 
surrounded  by  an  open  involucre ;  or  in  clusters  on  a 
common  receptacle.  Semitransparent,  and  of  a  brown, 
green,  purple,  or  reddish  colour.  "  After  having  been 
kept  dry  for  a  considerable  length  of  time  they  will 
revive  by  immersion  in  water;  but  that  portion  of  the 
plant  only  imbibes  the  fluid  which  is  immersed  in  it." 
— Hooker. 
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used."    "  Poi-phyra  laciniata  ( Ulva  laciniata  or  umbili- 
calis,  Sloke  in  Scotland),  and  P.  vulgaris  {P.  purpurea, 
Ulva  umbilicalis  or  purpurea),  is  stewed  and  brought  to 
our  tables  as  a  luxury,  under  the  name  of '  laver and 
even  the  Ulva  latissima,  or  Green  laver,  is  not  slighted 
in  the  absence  of  the  PorphyrcB."   "  Laurmtia  pinnati- 
fda  [Fucus  pinnatifidus),  distinguished  for  its  pungency, 
and  the  young  stalks  and  fronds  of  Laminaria  digitata 
—the  former  called  Pejjper  Dulse,  the  latter  Tangle- 
were  often  eaten  in  Scotland."    «  When  stripped  of 
the  thin  part,  the  beautiful  Alaria  esculenia  {Laminaria 
e.,  Fucus  esculentus,  Bladder-locks,  Honey-ware),  forms 
a  part  of  the  simple  fare  of  the  poorer  classes  in  Ire- 
land,   Scotland,  Iceland,  Denmark,   and  the  Faroe 
Islands." —  Greville. 

"  To  go  farther  from  home,  we  find  the  large  Lami^ 
naria  potatorum  of  Australia  furnishing  the  aborigines 
with^  a  proportion  of  their  '  instruments,  vessels  and 
food.'  On  the  authority  of  Bory  de  Saint  Vincent,  the 
BurvillcBa  utilis,  and  other  Laminariee,  constitute  an 
equally  important  resource  to  the  poor  on  the  west 
coast  of  South  America.  In  Asia,  several  species  of 
Gelidium  are  made  use  of  to  render  more  palatable  the 
hot  and  biting  condiments  of  the  east."— Greville. 

Medicinal  Properties.— The  Gigariina  helmintho- 
corfon  {Fucus  h.),  or  Corsican  Moss,  is  a  native  of  the 
Mediterranean,  and  frequently  employed  on  the  Conti- 
nent as  a  vermifuge.  Sea-weeds  are  valuable  in  medi- 
cine as  furnishing  iodine,  which  is  employed  with  so 
much  advantage  in  cases  of  bronchocele  (goitre,  or  en- 
largement of  the  thyroid  gland),  and  for  the  removal 
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of  Other  indolent  tumours.  The  Algae  contain  iodine 
in  the  state  of  a  hydriodate  of  potash  or  soda.  The 
Fucus  vesiculosus  and  saccliarinm  contain  considerable 
<juantities  of  this  substance  ;  and  M.  Ecklond  ascer- 
tained that  Laminaria  buccinalis,  found  at  the  Cape  of 
Good  Hope,  contains  more  than  any  of  the  European 
Algae  ;  and,  according  to  Sir  Humphry  Davy,  the  Algae 
of  France  furnish  more  than  those  of  this  country. 

Officinal  Plant. — Fucus  vesicxilosus. 

"  Among  these  plants,"  says  De  Caudolle,  "  I  do 
not  perceive  one  which  is  poisonous,  or  at  all  suspected^' 
Richard  makes  the  same  observation. 


SECTION  11. 
PHYLLOIDE.E. 

PSEUDO-COT YLEDONEiE,  Agardlu 

Characters. — Cryptogamic  plants,  having  leaves  or 
a  leafy  expansion,  sporules  regidarly  placed  on  some 
particular  part  of  the  surface  of  the  plant  and  enclosed 
in  a  proper  integument,  and  a  distinct  root  and  stem. 

1.  MuSCOIDEiE.     2.  FlLICOIDE^. 

MUSCOIDE/E. 
Destitute  of  Vascular  Tissue. 
4.  Charace^.    5.  Hepatic^e.    6.  Musci. 
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ORDER  IV. 
CHARACEJ3. 

Part  of  Naiades,  Juss.— Placed  iii  Mo^iandria  Monogynia  by  Sir 

J.  Smith — Part  of  Hydrocharidem,  R.  Browi  Characece, 

Richard,  Hooker,  &c. 

Characters — Aquatic,  submersed  plants,  with  fi- 
brous roots  fixed  in  the  mud.  Stems  slender,  green, 
and  tubular,  sometimes  pellucid,  and  soraetimes^rittle, 
having-  a  layer  of  carbonate  of  lime  beneath  the  epi- 
dermis ;  sometimes  articulated.  Branches  tubidar,  in 
whorls  at  regular  distances  round  the  stem,  and  bear- 
ing the  fructification,  which  is  of  two  kinds  :  1.  Mi- 
nute round  globules,  of  a  reddish  or  orange  colour,  con- 
taining fluid,  and  a  mass  of  minute  filaments,  and  com- 
posed externally  of  a  number  of  triangular  scales  which 
separate  and  produce  its  dehiscence.  2.  Nucules,  or 
capsules,  which  are  axillary,  sessile,  oval,  solitary,  spi- 
rally twisted  or  striated,  invested  by  a  pellucid  mem- 
brane, divided  obscurely  at  the  summit  into  five  seg- 
ments or  lobes,  one-celled,  and  containing  many  mi- 
nute bodies,  supposed  to  be  seeds  or  sporules.  The 
short  branches  which  accompany  the  nucule,  surround- 
ing it  at  its  base,  have  been  called  hracteas. 

Examples — This  order  consists  of  one  genus,  Cha- 
ra,  and  little  is  known  regarding  the  nature  of  its  re- 
productive organs.  Some  have  considered  the  nucule 
as  a  pistil,  and  the  globule  as  an  anther.  It  is  chiefly 
remarkable  for  the  quantity  of  calcareous  matter  under 
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its  epidermis.  The  nucules  are  often  found  fossil  in 
chalk,  and  here  called  Cryrogonites. 

ORDER  V. 

HEPATIC^. 

Characters. — This  family  resembles  the  Mosses 
(Musci),  but  is  distinguished  from  them  by  having  spi- 
I'al  filaments  (elateres)  mixed  with  the  sporules,  and  by 
the  absence  of  any  operculum  or  lid  closing  the  theca, 
and  of  the  peristome  or  fringe  which  is  found  in  the 
Mosses.  The  reproductive  organs  generally  consist  of 
capsules  and  anthers,  the  former  of  which  dehisce  by 
two  or  more  longitudinal  valves.  When  dried,  they 
readily  revive  by  the  application  of  moisture.  They 
are  minute  plants,  having  a  sort  of  rachis  or  stem, 
from  which  sessile  leaves  arise  (foliose),  or  spread  out 
into  a  broad  leafy  expansion  (^frondose),  and  provided 
with  roots. 

Examples. — Jungermannia,  Marchantia,  Targionla, 
Sphaerocarpus,  Riccia,  Anthoceros. 

Medicinal  Properties.  —  Marchantia  polymorpha 
was  considered  by  the  ancients  as  a  specific  in  liver 
complaints,  from  which  circumstance  the  order  takes 
its  name. 
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ORDER  Vr. 


MUSCJ.— MOSSES. 

Characters. — Minute  plants,  aquatic  or  terrestrial, 
having-  fibrous  or  tufted  roots;  erect  or  creeping  stems, 
varying  in  length  from  a  line  to  several  feet,  simple  or 
branched,  with  minute  leaves,  always  sessile  and  alter- 
nate, and  often  imbricated,  cauline  (belonging  to  the 
stem),  or  perichcstial  (surrounding  the  fructification, 
and  constituting  the  calyx  or  perichcetium  of  Linnaeus). 
Reproductive  organs  consisting,  1.  of  a  seed-vessel 
{tUca,  capsule,  or  urn),  sessile  or  on  a  stalk  {seta),  en- 
veloped,  when  young,  in  a  membranous  covering,  di- 
vided transversely  into  two  portions,  of  which  the  up- 
per {veil  or  calyptra,  like  an  extinguisher)  remains  for 
awhile,  and  the  lower  forms  a  permanent  sheath  (w^a- 
nula).    The  seed-vessel  is  generally  closed  at  the  top 
(under  the  calyptra)  by  a  deciduous  circular  lid  {oper- 
culum).    The  mouth  {stoma)  of  the  theca  is  naked,  sur- 
rounded externaUy  by  an  elastic  ring,  or  furnished  with 
one  or  more  circular  fringes  or  rows  of  teeth  {perkto- 
mta),  four  in  number,  or  some  power  of  four.  Theca 
filled  with  sporules,  surrounding  a  central  axis  {coin- 
mella).    2.  Of  axillary  oblong  bodies  {anthers  9)  con- 
cealed among  the  leaves,  with  short  footstalks,  "  con- 
tammg  a  number  of  spherical  or  oval  particles,  which 
are  emitted  on  the  application  of  water."_Lindley 
After  bemg  dried  they  readily  revive  by  the  applica- 
tion  of  moisture. 

The  calyptra  is  dimidiate  when  there  is  a  slit  pass- 
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ing  up- one  side  ;  when  entire  at  the  base,  or  with  se- 
veral very  short  clefts,  it  is  mitriform,  A  little  swell- 
ing on  one  side  of  the  base  of  the  theca  is  called  a 
struma ;  when  the  theca  is  prolonged  downwards,  the 
appearance  is  termed  an  apophysis,  which  is  evident  in 
the  genus  Splachnum. 

In  Andrea,  Phascum,  and  Voitia,  the  operculum  is 
persistent.  In  Andraea  the  theca  dehisces  by  four 
valves. 

Examples.  — Polytrichum;  Hypnum  ;  Sphagnum, 
found  in  bogs,  and  called  Bog-moss  ;  Phascum  (earth- 
moss)  ;  P.  cuspidatum  is  common  on  moist  and  shady 
banks  ;  P.  pilifentm  is  abundant  on  dry  banks  and  san- 
dy fields  ;  Tortula  muralis  {Bi-yiim  murale)  on  walls  and 
stones  ;  T.  ruralis  (Bryum  rurale)  on  roofs  of  houses, 
trees,  and  wall  tops.  Funaria  hygrotnetrica  is  abundant 
on  old  walls  and  buildings,  and  on  dry  and  barren 
soils.  Mosses  are  abundant  every  where  ;  on  trees, 
house-tops,  walls,  rocks,  in  bogs,  in  rivers,  on  cow- 
dung  which  has  been  long  exposed  to  the  weather,  and 

on  the  ground. 

The  thecse  are  considered  the  seed-vessels  ;  but  the 
nature  of  the  axillary  bodies  is  not  well  known.  Hed- 
wig  supposed  that  they  were  anthers  ;  while  Sprengel 
considered  them  as  buds,  and  Palisot  de  Beauvois  held 
the  same  opinion.  The  latter  physiologist  considers 
the  theca  as  an  hermaphrodite  flower,  the  central  colu- 
mella being  the  pistil  enclosing  the  seeds  or  spoi-ules, 
while  the  surrounding  granules  are  the  pollen ;  while 
HiU  regarded  the  grannies  as  true  ovules,  and  the 
teeth  of  the  peristomium  as  stamens.    The  axiUary  bo- 


CBYPTOGAMIA.  191 

dies  cannot  be  anthers,  because  they  can  strike  root 
and  become  new  plants  ;  and  because  the  theca  often 
ai-rives  at  raatui-ity  before  the  supposed  stamens  or  an- 
thers are  developed,  and  even  when  they  do  not  exist. 
The  columella  cannot  be  viewed  as>  pistil,  for  it  is  often 
a  hard  solid  body;  nor  the  teeth  of  the  fringe  as  an- 
thers, as  they  are  absent  in  many  mosses.  It  is  most 
probable  that  these  axUlary  bodies  are  buds,  capable  of 
reproducing  the  plant,  somewhat  resembling  the  bul- 
bils of  some  Phenogamic  plants. 

Mosses  are  found  in  almost  every  part  of  the  world 
being  plentiful  even  on  rocks  in  Spitsbergen ;  but  they 
are  less  numerous  where  the  atmosphere  is  dry  and  the 
climate  warn.  They  are  frequent  on  the  roots  and 
trunks  of  trees,  and  are  supposed  to  defend  them 
agamst  the  cold  of  winter,  the  burning  heat  of  the  sun, 
and  the  effects  of  too  much  rain. 

Medicinal  ^nov^urms.-Polytrichum  commum  was 
at  one  tmie  used  as  a  sudorific,  and  some  of  the  mosses 
have  been  supposed  astringent.  At  present  none  are 
used  m  medicine. 
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FILICOIDE.E. 

Possess  a  Vascular  System. 
MARSILEACEiE,  LyCOPODIACEjE,  FiLICES,  EqUISETACE^. 

ORDER  VII. 
MARSILEACE^. 

Included  in  the  Filices,  Linn,  and  '  Juss.—'Rhizospermea,  De 

Candolle. 

Characters. — Small  plants,  more  or  less  aquatic, 
sometimes  floating,  frequently  having  a  creeping  stem; 
fructification  situated  at  the  bases  of  the  leaves,  near 
the  root,  and  consisting  of  coriaceous  or  membranous 
involucres  not  opening,  containing  globular  membra- 
nous sacs,  some  of  which  (anthers  ?)  enclose  loose 
grains,  and  others  (capsules)  seeds  or  sporules,  some- 
times intermixed  with  minute  granules. 

Examples  Marsilea  ;  Isoetes  (  Quillwort)  ;  Pilula- 

ria  globulifera  (Pill-wort  or  Pepper-grass).  In  Isoetes 
the  fructification  is  quite  concealed,  and  contained 
within  the  very  base  of  the  leaf  or  frond,  which  only 
betrays  its  contents  by  being  somewhat  swollen  at  that 
part. 

This  singular  family  may  be  distinguished  by  the 
sporules  being  enclosed  in  thecse  contained  in  close  in- 
volucres, and  by  the  situation  of  the  involucre  at  or 
near  the  root,  from  which  De  Candolle  gave  them  the 
name  Rhizospermeae. 
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ORDER  VIIL 
LYCOPODIACE^.— CLUB-MOSSES. 

Included  in  the  Musci,  Linn. ;  and  in  the  Filices,  Juss. 

Characters. — Moss-like  plants,  with  fibrous  roots, 
simple  or  branched  stems  often  creeping,  numerous  un- 
divided small  leaves,  and  the  fructification  axillary  (at 
the  inner  base  of  a  leaf )  or  in  spikes,  consisting  of 
small  capsules  or  thecse  (conceptacks  and  coques),  open- 
ing by  two  or  three  valves,  some  containing  a  mass  of 
minute  pulverulent  granules,  others  containing  larger 
corpuscules  or  sporules,  both  kinds  being  sometimes 
found  on  the  same  plant. 

Examples — Lycopodium  ;  L.  clavatum  (Common 
Club-moss)  is  plentiful  on  alpine  moors  and  heaths. 
It  is  generally  believed  that  plants  of  this  family  at- 
tained a  great  size  in  former  times,  and  that  the  re- 
mains of  many  of  them  occur  along  with  Ferns  in  the 
Coal  formations. 

The  capsules  of  the  Lycopodiums  contain  a  yellow 
powder,  called  Vegetable  Sulphur ;  it  is  very  inflam- 
mable, and  is  used  for  fire-works.  M.  Pelletier  found 
it  to  contain  wax,  sugar,  and  alum.  Some  of  this  fa- 
mily have  been  used  for  fixing  fugitive  coloui-s  in  dye- 
ing. 

Medicinal  Properties  "  The  decoction  of  the 

herb  of  the  Lycopodium  clavatum,  and  especially  of  L. 
Selago,  excites  vomiting."— Z)e  Candolle,  Essai,  p.  312. 
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OUDEB,  IX. 
FILICES.— FERNS. 


Characters.  —  Herbaceous  plants,  perennial,  ha- 
ving generally  a  subterraneous  caudex  (rhizoma),  some- 
times a  creeping  one ;  and,  in  tropical  climes,  a  trunk 
above  ground,  resembling  that  of  the  Palms,  having  a 
hard  fibrous  coating  formed  of  the  persistent  bases  of 
the  leaves.    Leaves,  or  fronds,  coming  off  from  the 
main  stem  in  the  manner  of  leaves,  simple,  or  various- 
ly divided,  frequently  pinnatifid,  and  rolled  inwards 
at  the  point  when  beginning  to  grow.  Reproductive 
organs,  sometimes  in  spikes,  generally  on  the  back  of 
the  leaf  (in  which  case  the  Fern  is  called  dorsiferous). 
In.the  latter  situation  the  groups  of  capsules  or  theca 
are  called  sori.    The  sori  are  often  covered  by  a  mem- 
hranaceous  integument,  formed  of  the  raised  cuticle, 
and  called  indminm  or  involucre.    The  thec^e  are  ses- 
,ile  or  raised  on  a  sort  of  pedicel  (pedicellate),  which 
is  generally  continued  round  them,  constituting  an 
elastic  ring,  by  the  action  of  which  the  dehiscence  of 
the  thecse  is  produced. 

Examples.  _  Polypodium ;  P.  dnjopteris  (tender 
tlu-ee-branched  Polypody);  Aspidinm  FiUx-mas  (Male 
Shield  Fern)  is  a  very  beautiful  specimen,  and  very 
common.  They  have  been  divided  into  five  sections, 
the  Polypodiace^,  Gleicheniea.,  Osmundace^,  Marat- 
tce.,  I'd  Ophioglosse..  They  are  frequent  y  found 
fossil  n  coal  formations,  and  exist  m  most  parts  of  the 
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world.  In  tropical  climes,  as  in  South  America,  they 
frequently  assume  the  form  and  size  of  trees. 

The  Ferns,  when  burnt,  afford  a  considerable  quan- 
tity of  potash,  and  have  been  used  for  the  manufacture 
of  glass. 

Economical  Properties. — Many  of  the  Ferns  pos- 
sess a  considerable  quantity  of  starch  or  of  mucilage 
in  their  roots,  and  are  used  as  articles  of  food  in  some 
countries.  Pteris  aquilina  (Common  Brake).  P.  escu- 
lenta,  Nephrodium  esculentum,  Diplazium  esculentum, 
Cyathea  medullaris,  and  Angiopteris  evecta  are  said  to  be 
nutritious. 

Medicinal  Properties — The  leaves  of  Adianthum 
pedatum,  A.  capillus  veneris  (Maiden-haix),  and  seve- 
ral other  species,  are  employed  indiscriminately  under 
the  name  of  Capillaires,  being  expectorant  and  de- 
mulcent. They  contain  a  thick  mucilage,  somewhat 
astringent,  with  a  weak  aroma.  Polypodium  calaguala 
is  used  in  Peru  as  an  astringent  diaphoretic.  Aspidium 
Filix-mas  (Male-shield  Fern)  has  a  place  in  our  Phar- 
macopoeias as  an  anthelmintic,  particularly  for  Tsenia. 
The  intei-nal  part  of  the  root  ig  the  officinal  part. 


Officinal  Plant. 
Aspidium  Filix-mas. 
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ORDER  X. 

EQUISETACE^.— HORSE-TAILS. 

Included  in  the  Filices  of  Linnaeus  and  Jussieu. 

Characters. — Herbaceous  perennial  plants,  with 
hollow  striated  stems  lined  with  silex  under  the  cuticle, 
and  articulated,  each  articulation  being  surrounded  by 
a  sheath,  toothed,  or  cleft  longitudinally  into  a  number 
of  pieces.  Often  branched,  the  branches  aiising  in 
whorls  from  the  articulation.  Fructification  forming 
an  oblong  spike  at  the  extremity  of  the  stem.  Spike 
covered  with  peltate  scales,  from  the  under  sm-face  of 
which  4-7  wedge-shaped  one-valved  thecae,  bursting 
longitudinally,  project  inwards.  The  thecae  contain 
sporules,  surrounded  by  minute  granules,  and  having 
at  their  base  four  elastic  filaments,  swelled  at  the  apex 
or  extremity,  twisted  spirally  round  the  sporule  when 
moist,  but  unrolled  and  expanded  when  diy. 

They  may  easily  be  distinguished  by  the  tubular 
toothed  sheath  at  each  articulation  of  the  stem,  the 
terminal  spike  or  cone  of  fructification,  the  four  elastic 
filaments  surrounding  each  sporule,  and,  if  branched, 
by  the  branches  being  in  whorls  at  the  articulations, 
and  sheathed  like  the  stem. 

Examples— This  family  consists  of  only  one  genus, 
Equisetum,  or  Horse-tail.  E.  arvense  (Corn  Horse- 
tail) is  very  common.  E.  Jluviatile  (Great  Water 
Horse-tail)  is  frequent  in  muddy  lakes,  sides  of  rivers, 
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and  pools,  and  is  the  largest  of  the  British  species,  be- 
ing- three  or  four  feet  high.  E.  sylvaticum  (Branched 
Wood  Hdrse-tail)  is  an  elegant  species. 

Hedwig  considers  the  sporule  as  a  hermaphrodite 
flower,  the  central  globular  body  being  the  pistil,  while 
the  surrounding  filaments,  he  imagined,  were  stamens. 
M.  Brongniart  considers  the  swollen  filaments  as  grains 
of  pollen. 

The  Equisetacese  are  remarkable  chiefly  for  contain- 
ing under  the  cuticle  a  considerable  quantity  of  sili- 
ceous earth.  "  The  Equisetum  hyemale  contains  more 
silex  beneath  its  delicate  epidermis  than  any  other, 
and  is,  consequently,  most  employed  in  polishing  hard 
wood,  ivory,  and  even  brass.  The  silex  is  so  abun- 
dant, that  the  vegetable  matter  may  be  destroyed,  and 
the  form  retained,  as  was  done  by  Mr  Sivright." — Gre- 
ville. 

The  Equisetum  hyemale  is  largely  imported  from  Hol- 
land, for  the  purpose  of  polishing  ivory,  brass,  &c.,  un- 
der the  name  of  Dutch  Rushes. 
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SECOND  DIVISION. 

PHAENOGAMIA. 

Phaenoganiic  or  Flowering  Plants. 

Cotyledones,  Juss  Vasculares,  De  Cand  EmhryonatcB^  llich. 

— First  twenty-three  Classes  of  Linnaeus. — Phaneroga- 
mia,  or  P/teenoyamia,  &c. 

Characters — Sexual  organs  always  present ;  in 
most  cases  surrounded  by  a  floral  envelope.  Repro- 
duced by  means  of  seeds,  having  distinct  coverings, 
cotyledons,  and  a  radicle  and  gemmule.  Growth  in 
germination  taking  place  only  from  the  radicle  and 
gemmule.  All  provided  with  vessels,  and  almost  all 
having  spirals. 

Examples. — Rose,  Lily,  Grass,  Corn,  Poppy,  Elm, 
Oak. 

This  very  large  assemblage  of  Plants  has  been  di- 
vided into  two  sections,  according  to  the  structure  of 
the  embryo:  1.  The  Monocotyledonous ;  2.  Tlie  Dico- 
tyledonous. 


(    199  ) 

SECTION  I. 
MONOCOTYLEDONEiB. 

'ExogencB,  De  C^xid..  —  EndorUzai,  Wich. Monocotyledmws, 
Juss.,  and  most  authors. 

Characters. — Embryo  with  one  cotyledon;  or,  if 
there  are  two,  the  additional  one  is  smaller  and  less 
perfect  than,  and  alternate  with,  the  other.  Gemmule 
usually  enclosed  in  the  substance  of  the  embryo,  which 
it  bursts  laterally  at  germination.  Radicle  also  en- 
closed by  the  embryo,  the  inferior  extremity  of  which 
is  pierced  by,  and  forms  a  sheath  for,  the  radicle. 
Perianth  often  single  or  simple,  and  its  parts  generally 
three  in  number,  or  a  multiple  of  three.  Leaves  fre- 
quently alternate  and  sheathing,  and  sessile  or  not  dis- 
tinctly articulated  with  the  stem ;  and  having  parallel 
veins  or  nerves  little  branched.  (See  Frontispiece, 
Fig.  3.)  Stem  consisting  of  cellular  tissue,  through 
which  bundles  of  vessels  are  irregularly  scattered; 
without  any  division  into  pith,  wood,  and  bark;  and 
growing  by  the  descent  of  new  matter  into  the  central 
part.    (See  Frontispiece,  Fig.  1.) 

ExAiviPLES. — Palms,  Lilies,  Grasses,  Orchis,  Tulip, 
Onion. 

Tlie  Monocotyledoneae  are  called  Endogence  from 
their  mode  of  growth  (82-3),  and  EndorhizcB  from  the 
radicle  being  enclosed  in  a  sheath  (416). 
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The  monocotyledonese  are  divided  into  three  classes, 
according  as  the  stamens  are  hypogynous,  perigynous, 
or  epigynous  (302-4.) 

MONOHYPOGYNE^. 

Monocotyledmous  plants,  with  hypogynous  stamens,  and  the  ovary 
of  course  superior. 

11.  NaYADEJE.       13.  PiPERACEiE.       15.  CYPERACEiE. 

12.  AROIDEiE,        14.  GRAMINEiE. 

ORDER  XI. 

NAYADE^. 

This  is  a  family  of  little  interest.  It  contains  Rup- 
pia,  Potamogeton  (Pondweed),  Zannichellia  (^Horned 
Pondweed),  Zostera  (Grass-wrack),  and  Nayas. 

ORDER  XII. 

AROIDEiE. 

Characters.  —  Perennial  herbs,  or  under-shrubs  ; 
often  stemless.  Root  often  tuberose  or  fleshy.  Leaves 
sheathing.  Inflorescence  a  spadix,  generally  enclosed 
in  a  large  highly  developed  spatha.  Hermaphrodite, 
or  unisexual  and  monoecious.  Perianth  absent,  or  a 
scaly  calyx  of  four  or  six  divisions.  Stamens  short. 
Anthers  turned  outwards.  Ovary  1-  (occasionally  3-) 
celled ;  many-seeded.    Stigma  sessile,  or  with  a  short 


MONOHYPOGYNEiE. 


203 


celled,  one-seeded,  with  a  sessile  stigma  ;  pericarp 
fleshy  (a  berry),  indehiscent,  one-celled,  one-seeded, 
the  seed  erect. 

Examples.— This  family  consists  of  two  genera,  Pi- 
per, which  is  shrubby,  and  has  three  stamens;  and 
Piperomia,  which  is  herbaceous,  and  has  only  two  sta- 
mens *. 

They  are  found  only  in  tropical  climes,  as  South 
America,  the  East  Indies,  and  the  islands  of  Java, 
Borneo,  and  Sumatra,  where  they  are  extensively  cul- 
tivated. 

Economical  Properties. —  The  use'  of  Common 
Pepper  as  a  condiment  is  well  known  :  this  is  the  berry 
of  the  Piper  nigrum.  The  entire  berry,  when  dry, 
forms  what  is  called  Black  Pepper  :  White  Pepper  is 
the  internal  part  or  seed  of  the  same  berry,  the  outer 
coat  having  been  removed.  The  stimulant  aromatic 
property  is  not  confined  to  the  berry  ;  it  is  found  in  the 
other  parts  of  the  plant.  M.  Pelletier  has  found  in  P. 
nigrum  a  crystalline  substance  of  a  peculiar  nature, 
which  he  has  called  Piperin. 

The  leaf  of  Piper  betel  is  chewed  in  India  as  a  luxu- 
ry, along  with  the  nut  of  the  Areca  catechu,  a  Palm, 
called  Betel  Nut,  and  a  little  lime :  the  composition  is 
called  Betel,  and  is  much  esteemed. 

Medicinal  Properties. — Piper  nigrum  is  stimu- 
lant and  carminative.    Piper  longum  is  used  in  several 

*  In  these  characters,  I  have  followed  Richard's  account  in  his  Histoirc  Na- 
turclle  Medicale.  Many  botanists  describe  Piper  as  having  only  two  stamens, 
placing  it  in  Diandria  Trigynia.  Mr  Ltadley  places  Piperacete  among  Dicotyle- 
dons. 
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aromatic  preparations.  The  berry  of  Piper  cuheha  fur- 
nishes the  cubebs  of  the  shops,  a  well  known  purgative 
and  diuretic,  and  used  chiefly  in  cases  of  inflamed  ure- 
thra. According"  to  Vauquelin,  cubebs  contain  a  vola- 
tile oil,  and  a  resin  resembling  copaiba  balsam.  They 
are  used  in  the  form  of  powder  and  tincture. 

Officinal  Plants. 
Piper  nigrum. 
Piper  longum. 
Piper  cubeba. 

There  are  no  poisonous  plants  among  the  Piperaceae. 

ORDER  XIV. 
GRAMINE^.— THE  GRASSES. 

Characters.  —  Herbaceous  annual  or  perennial 
plants  ;  roots  fibrous,  sometimes  bulbous  ;  stem  a  cylin- 
drical culm,  generally  fistulous,  and  witli  knots  from 
which  alternate  sheathing  leaves  arise;  a  transverse 
partition  at  the  knots  ;  leaves  arising  as  sheaths,  long 
and  narrow,  and  having  a  small  collar  (ligula)  at  their 
union  with  the  sheath,  which  is  slit  in  the  whole  length  ; 
inflorescence  a  spike,  spikelet,  or  panicle  ;  flowers  most- 
ly hermaphrodite,  occasionally  monoecious  or  polyga- 
mous. At  the  base  of  the  sexual  organs  are  floral  cover- 
ings or  imbricated  bractea;,  called  Glumes  and  Palese. 
The  most  external  ai-e  glumes  *,  two  in  number,  alter- 

•  The  cal'jx  of  Linnasus  and  Smith  (the  separate  pieces  being  called  Valves) ; 
called  Glumes,  and  considered  bractem,  by  Brown  and  Liudley  (220-1). 
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style.  Pericarp  indehiscent ;  a  berry,  or,  more  rarely, 
a  capsule  ;  sometimes  one-seeded  by  abortion. 

Examples.  —  "Wake-Robin  or  Cuckoo-pint  {Arum 
nmculatum),  Duckweed  (JLemnd). 

This  family  has  been  divided  into  three  sections  : 

I.  The  true  Aroidese,  which  have  unisexual  naked 
flowers,  and  the  fruit  a  berry.  Arum,  Dumh-cane 
{Caladium),  African-arum  {Calla). 

II.  The  Orontiacese,  with  hermaphrodite  flowers, 
and  a  scaly  calyx.  Sweet  Flag  (Acorm),  Dracontiuni, 
Pothos,  Orontium,  &c. 

III.  The  Pistiacese,  Floating  plants,  with  a  two- 
flowered  spadix,  naked  flowers,  and  a  capsular  peri- 
carp. Pistia,  Lemna.  This  has  been  made  a  separate 
order  by  some  botanists. 

Economical  Properties. — The  fleshy  roots  of  many 
of  this  family  contain  a  considerable  quantity  of  an 
amylaceous  substance,  or  starch,  which,  by  maceration 
or  roasting,  is  obtained  free  from  the  acrid  principle 
which  characterises  the  order,  and  is  very  nutritious. 
The  Arum  maculatum,  treated  in  this  way,  furnishes  a 
sort  of  substitute  for  bread-flour,  known  by  the  name 

Portland  Sago,  and  much  used  in  Weymouth  and  in 
Portland  Island.  A.  esculentum,  A.  mucronatimh,  A* 
violaceum,  A.  colocasia,  Calla  palustris,  and  some  others, 
may  be  used  in  the  same  way. 

Medicinal  Properties. — There  is  an  acrid  stimu- 
lating principle  found  in  this  family,  which  renders 

l3 
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many  of  them  aromatic,  stomachic,  or  purgative  ;  but 
it  is  very  volatile  and  fugacious.  The  root  of  Acorm 
Calamus,  or  Calamm  aromaticus  (Sweet  Flag),  is  an 
agreeable  aromatic.  The  aromatic  principle  is  a  vola- 
tile oil.  The  tuberous  root  of  Wake-Robin  (Arum 
maculatum)  is  purgative :  this  property  resides  in  the 
acrid  milky  juice  of  the  fresh  root.  The  fresh  leaves 
of  Dracontium  pertusum,  laid  upon  the  skin,  excite  ru- 
befaction  or  vesicles. — De  Cand.  Essai,  p.  279.  The 
roots  and  seeds  of  the  Skunk  Cabbage  (Symplocarpua 
fcetida)  are  used  as  expectorants  in  North  America., 

Officinal  Plants. 

Arum  maculatum. 
Acorns  Calamus. 

Poisonous  Properties. — The  acrid  principle  is  so 
powerful  in  some  of  this  family  as  to  render  them  dan- 
gerous. The  Dumb-cane  (Caladium  seguinum),  when 
chewed  for  a  short  time,  or  even  bit,  swells  the  tongue 
to  an  enormous  degree,  and  often  deprives  the  indivi- 
dual of  speech  for  a  while. 

ORDER  XIII. 

PIPERACEiE. 

Included  in  the  UrticetB  of  Jussieu. 

Characters  Shrubs  or  herbs;  leaves  alternate, 

sometimes  opposite  ;  flowers  in  cylindrical  spikes,  her- 
maphrodite, naked,  generally  sessile  ;  stamens  3  (Pepe- 
romia  has  only  2),  slightly  adhering  to  the  ovary, 
and  accompanied  by  some  irregular  scales ;  ovary  one- 
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flour,  much  used  for  bread  in  some  countries.  The 
seeds  of  the  Floating  Fescue  {Festuca  jluitans)  are 
sweetish,  and  are  sometimes  eaten  in  Poland.  In  Ice- 
land and  in  Greenland  the  seeds  of  the  Sea-lyme-Grass 
(Elymus  arenarius)  are  made  into  bread.  The  small 
round  seeds  of  Italian  Millet  (^Panicum  Itolicum)  are 
much  valued  by  the  native  Indians,  who  make  cakes  of 
it,  and  also  a  kind  of  porridge.  They  use  Cynosurus 
coracanus  in  the  same  way  ;  it  is  called  Natchenny  by 
the  Em'opeans. — Ainslie.  Rice  (  Oryza  sativa)  and  In- 
dian Corn  (^Zea  mays)  contain  little  or  no  gluten :  it  is 
to  the  large  proportion  of  gluten  which  it  contains  that 
Wheat  owes  its  superiority  to  other  kinds  of  grain. 
The  seeds  of  the  Grasses  are  also  important  from  the 
facility  with  which  they  can  be  made  to  ferment  and 
furnish  alcohol,  the  basis  of  all  our  malt  liquors.  Ar- 
rack, the  Whisky  of  the  Indians,  is  obtained  from 
Rice  ;  and  another  kind  of  spirit,  which  bears  the  same 
name,  is  prepared  from  the  fermented  juice  of  the  Su- 
gar Cane.  The  culms  of  many  of  the  Grasses  contain 
a  considerable  quantity  of  sugar,  particularly  the  Sac- 
charum  afficinarum,  from  which  the  sugar  of  commerce 
is  obtained.  De  CandoUe  mentions  that  the  Holcus 
saccharatus  has  been  cultivated  with  success  in  Italy  for 
tlie  sugar  it  contains.  The  Saccharum  sinense  is  the 
species  from  which  the  Chinese  procure  their  sugar : 
it  yields  sugar  of  a  much  richer  quality  than  the  Indian 
Cane,  and  continues  to  produce  even  to  the  third  year, 

while  the  other  must  be  renewed  yearly  Aitislie, 

vol.  i.  p.  409. 

Thus  man  derives  his  main  support  from  the  Grasses 
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living  chiefly  on  their  seeds,  and  on  animals  which  de- 
rive their  substance  from  them. 

Medicinal  Properties  The  Grasses  present  little 

of  interest  in  a  medicinal  point  of  view.  The  roots 
and  stems  are  more  or  less  sweet,  and  of  a  demul- 
cent natiu-e,  and  also  the  seeds  in  decoction.  The 
Ergot  of  Rye  is  of  great  use  to  the  medical  prac- 
titioner on  account  of  its  stimulant  action  on  the 
uterus.  This  property,  however,  does  not  belong  to 
the  seed  in  its  natural  state,  but  in  a  state  of  dis- 
ease from  the  presence  of  a  fungus  (^Sclerotium  cla- 
ims, De  Candolle),  orj  as  some  suppose,  from  the  ra- 
vages of  an  insect.  The  disease  has  been  called  Ergot, 
and  consists  in  the  pickle  being  changed  to  a  long 
blackish  body,  somewhat  like  a  spur ;  hence  the  name 
<'  Spui-red  Rye."  The  disease  attacks  Rye  chiefly  in 
damp  situations,  and  is  very  frequent  in  some  parts  of 
France.  Couch  Grass  (  Triticum  repms)  is  said  to  have 
a  diuretic  virtue  in  its  roots  :  and  the  same  property  is 
found  in  the  roots  of  Arundo  donax  and  A.  phragmites. 
Several  species  of  Andropogon  are  said  to  be  aromatic 
and  tonic,  as  A.  schcenantJim,  A.  citratum,  and  A.  nar- 
dus.  Rice  ( Oryza  sativa)  has  been  reckoned  a  good 
demulcent. 

Officinal  Plants, 

Avena  sativa. 
Triticum  hybernum. 
Hordeum  distichum. 
Sacchai-um  officinarum. 


MONOHYPOGYNEJE. 


205 


nate,  and  often  unequal :  sometimes  one  is  absent.  The 
next  are  palece  *,  also  two  in  number ;  see  Fig.  1 1,  par. 
219.  Stamens  generally  3,  occasionally  fewer,  but  sel- 
dom more  ;  filaments  capillary ;  ovary  surmounted  by 
two  styles,  terminated  by  glandular  feathery  stigmas, 
1 -celled,  1 -seeded.  At  its  base  there  are  frequently 
two  little  scales,  called  also  the  glumella  or  nectary ; 
pericarp  a  caryopsis  closely  adhering  to  the  seed  ;  em- 
bryo at  one  side  of  the  base  of  a  farinaceous  albumen. 

Examples. — This  very  natural  family  is  one  of  the 
most  extensive  and  important  in  the  vegetable  king- 
dom. It  consists  of  all  those  vegetables  called  Grasses, 
as  Wheat  {Triticum  hyhemuni),  Oat  {Avena  sativd). 
Barley  {Hordeum  distichum)s  Reed  (Arundo),  Mea- 
dow-Grass (Poa),  Fox-tail  Grass  (Alopecurus),  Rice 
(Oryza),  Indian  Corn  (Zea  mats),  Sugar  Cane  {Sac- 
char  U7n  officinartmi). 

"  This  family  much  resembles  the  Cyperacese.  The 
following  are  the  marks  of  distinction.  The  Cypera- 
ceae  have  a  solid  and  frequently  angular  stem,  no  trans- 
verse partition  (diaphragm)  at  the  joints,  an  entire 
sheath,  a  single  bractea  or  scale  bearing  the  flower  in 
its  axilla,  and  generally  three  stigmas.  The  Grami- 
neee  have  a  hollow  or  fistulous  and  round  stem,  a  dia- 
phragm at  the  joints,  the  sheath  cleft,  two  pairs  of 
scales  to  each  flower,  and  two  styles. 

The  Graminese  contain  a  considerable  quantity  of 
silex  in  their  culms,  and  hence  are  sometimes  used  for 
polishing  brass,  marble,  4&c. 

•  The  corolla  of  Llnnajus  and  Smith,  perianth  of  Brown,  glume  of  Richard. 
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Economical  Properties  The  uses  and  import- 
ance of  this  family  of  plants  as  food  both  to  man  and 
the  lower  animals  are  well  known.  The  leaves  of  the 
Meadow  Fox-tail  Grass  (^Alapecurus pratensis) ;  Rough- 
ish,  Smooth-stalked,  and  Annual  Meadow-Grass  {Poa 
trivialis,  P.  pratensis,  and  P.  annua),  are  excellent  pas- 
ture for  cattle.  Perennial  Darnel  or  Rye-grass  (Zo- 
lium  perenne),  is  often  employed  for  pasture  and  hay 
along  with  clover.  Crested  Dog's-tail- Grass  (Cynosu- 
rus  cristatm),  Sheeps'  and  Hard  Fescue- Grass  {Festuca 
ovina  and  F.  duriuscula),  and  some  species  of  Cat's- 
tail-Grass  (^Phleuni),  also  make  excellent  pasture. 
Sweet-scented  Vernal-Grass  {Anthoxanthum  odoratum) 
,  gives  new  made  hay  its  fragrance  (483).  In  India 
Linear-bent-Grass  (Agrostis  linearis,  Cynodon  dactylon, 
or  Dog's-tooth-Grass),  is  considered  as  the  sweetest 
and  most  nutritive  food  for  cattle. — Ainslies  Materia 
Indica,  vol.  ii.  p.  28.  At  page  59  of  the  same  volume, 
Dr  Ainslie  mentions  that  the  fresh  leaves  of  the  Sweet 
Rush  or  Lemon-Grass  (^Andropogon  scJicenanthus)  are 
sometimes  used  by  the  English  in  India  as  a  substitute 
for  tea ;  and  that  the  white  succulent  centre  of  the 
leaf-bearing  culms  is  often  put  into  curries  to  give  them 
an  agreeable  flavour.  The  most  important  part  of  the 
Grasses  to  man  is  the  seed.  This  part  contains  a  large 
quantity  of  starch  (459)  and  gluten  (492),  and  is  very 
nutritious.  Hence  the  extensive  cultivation  of  Wheat, 
Oats,  Barley,  Indian  Corn  or  Maize,  Rice,  &c.  These 
kinds  are  preferred,  as  M.  De  Candolle  observes,  not 
so  much  because  they  are  better  than  the  seeds  of  other 
Grasses,  but  because  they  are  larger.  The  seed  of  the 
Rye  (Secale  cereale)  furnishes  an  agreeable  kind  of 
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Poisonous  Properties. — There  is  only  one  plant  of 
a  poisonous  quality  in  this  family,  the  Bearded  Darnel 
{Lolium  temulentim),  the  seeds  of  which  are  of  a  dele- 
terious nature.  It  seems  to  be  one  of  the  narcotico- 
acrid  poisons.  The  Spurred  Rye  is  also  of  a  poison- 
ous nature.  It  brings  on  giddiness,  convulsions,  and 
gangrene  of  the  extremities.  It  is  sometimes  acci- 
dentally mixed  with  the  grain  in  i*ye-bread,  and  has 
been  known  to  cause  a  sort  of  epidemic  in  particular 
districts  on  the  Continent  where  this  kind  of  bread  is 
much  in  use.  Indian  Corn  is  subject  to  the  same  dis- 
ease as  Rye,  the  ergot,  and  in  this  diseased  state  is 
called  Mays  peladero. 


ORDER  XV. 

CYPERACEiE. 

Characters. — Herbaceous  plants  generally  grow- 
ing in  moist  places;  roots  fibrous;  stem  a  cylindrical 
or  triangular  culm,  often  without  joints,  solid,  and 
with  no  diaphragm  at  the  joints  ;  leaves  sheathing  ; 
sheaths  not  slit;  inflorescence  a  spike  or  spikelet; 
flowers  unisexual  or  hermaphrodite;  sexual  organs  ge- 
nerally in  the  axilla  of  a  single  bractea  (glume)  ;  brac- 
teas  imbricated;  stamens  generally  3;  ovary  1 -celled, 
1 -seeded,  surmounted  by  a  single  generally  trifid  style 
(sometimes  bifid),  surrounded  at  the  base  by  minute 
scales  or  bristles  (setae)  ;  ovule  erect ;  pericarp  an  ache- 
iiium. 

Examples — Sedge  or  Sea  Car  ex  (Carex  arenaria), 


210 


MONOHYPOGYNE^. 


which  has  long  and  creeping  roots,  and  is  useful  in 
binding  a  loose  soil;  Sweet  Cyperus  or  English  Galin- 
gale  (^Cyperus  longus)  ;  Cyperus  papyrus,  from  which 
the  Papyrus  of  the  ancients  was  made ;  Club-rush  or 
Bull -rush  (^Scirpus  lacustris),  much  used  for  mats,  chair- 
bottoms,  &c. ;  Twig-rush  (^Cladkim),  w-hich  has  two 
stamens  and  two  stigmas. 

Economical  Properties. — Many  of  this  family 
contain  a  considerable  quantity  of  mucilage  in  their 
roots.  They  are  generally  insipid  and  inodorous.  The 
tubers  of  the  Cyperm  esculentus  contain  a  great  deal  of 
starch,  and  a  saccharine  mucilaginous  substance,  and 
are  eaten  in  Egypt,  Spain,  and  Italy.  Scaly-stalked 
Spikerush,  or  Deer's  Hair  {Eleocharis  ccBspitosa,  or 
Scirpus  ccBspitosus)  yields  an  abundant  food  to  sheep 
on  the  Highland  mountains  in  spring. — Hooker. 

Medicinal  Properties. — These  are  of  little  inte- 
rest in  this  family.  M.  De  CandoUe  mentions  the  roots 
of  Carex  arenaria.  C.  disticha,  and  C.  hirta  as  being 
diaphoretic  and  demulcent ;  they  are  called  "  Salsepa- 
reille  d'AUemagne,"  or  German  Sarsaparilla.  The 
roots  of  Cyperus  longus  and  C.  rotundus  are  bitter  and 
slightly  astringent  and  aromatic,  and  may  be  used  as 
tonics  and  stomachics. — Richard. 

The  Cyperaceae  and  Gramiueae  are  made  a  separate 
division  of  monocotyledons  by  Mr  Lindley,  under  the 
name  Glumacece.  All  the  others  he  includes  in  another 
division  called  Petaloidece. 
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Monocoiyledonom  'plants,  with  perigynous  stamens. 


16.  PalmjE. 

17-  JuNCEiE. 

18.  ALISMACEiE. 

19.  CoLCHICACEjE. 


20.  AspabaginejE. 

22.  LiLIACEiE. 

23.  BRO]^^ELIACEJE. 


ORDER  XVI. 


PALMiE.— PALMS. 


Characters — In  general  large  trees,  with  a  cylin- 
drical unbranched  stem,  sometimes  shrubby.  Stem  has 
circular  scales,  formed  by  the  persistent  bases  of  the 
leaves.  Leaves  in  a  cluster  at  the  top  of  the  stem  or 
stipe,  large,  persistent  at  the  base,  and  often  pinnate  ; 
sheathing,  and  plaited  in  the  bud.  Inflorescence  a  ter- 
minal spadix,  covered  before  expansion  by  a  coriaceous 
or  even  woody  spatha.  Spadices  sometimes  in  clusters. 
Flowers  occasionally  hermaphrodite,  oftener  dioecious 
or  polygamous.  Perianth  of  6  divisions,  8  internal  and 
3  external,  like  calyx  and  corolla,  persistent.  Stamens 
6,  seldom  3 ;  opposite  to,  and  at  the  base  of,  the  seg- 
ments of  the  perianth.  Ovary  1-  or  3-celled,  or  3-lobed, 
each  cell  1-seeded,  ovule  erect.  Pericarp  a  berry  or 
fibrous  drupe,  containing  a  bony  nut ;  albumen  at  first 
tender,  afterwards  horny;  embryo  small,  cylindrical, 
and  situated  horizontally  in  a  lateral  depression  of  the 
albumen. 
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Examples. — This  is  a  well-known  family,  of  a  most 
elegant  and  majestic  appearance.  The  Date  Palm 
(Phoe7iix  dactj/lifera),  and  the  Cocoa-nut  tree  (^Cocos  nu- 
cifera),  are  the  best  known  examples.  The  latter  is 
about  60  feet  in  height,  and  has  at  the  top  upwards  of 
50  leaves,  from  8  to  12  feet  long,  and  nuts  as  large  as 
a  man's  head.  The  Palms  are  found  almost  solely 
witliin  the  tropics,  and  most  frequently  in  South  Ame- 
rica, India,  and  Africa. 

They  are  of  the  greatest  importance  to  the  natives 
in  some  tropical  climes,  funiishing  them  with  food, 
drink,  clothing,  and  materials  for  huts,  for  thatching 
cottages,  for  bows,  cloth,  mats,  baskets,  brooms,  oars, 
ropes,  &c.  ^The  woody  midribs  and  tough  fibres  of  the 
leaves  are  of  great  use.  Wax  is  obtained  from  the 
stehfi  of  the  Wax  Palm  (Ceroxj/lon  andicola).  The 
kernels  of  the  Cocos  butyracea  and  Elais  guineensis  fur- 
nish palm  oil.  The  oil  of  the  Cocos  nucifera  is  used 
for  lamps.  A  kind  of  dragon's-blood  is  obtained  from 
the  Calamus  draco. 

Economical  Properties — The  terminal  bud  or 
cabbage  of  many  of  the  Palms,  when  young,  serves  as 
food  in  various  parts  of  India  and  Africa :  that  of  the 
Cocoa-nut  tree  is  much  esteemed.  The  fruit  of  the 
Cocoa  and  Date  Palms  is  valued  both  in  their  native 
countries  and  in  Europe.  The  milk  of  the  Cocoa-nut 
(a  mild  and  refreshing  drink)  is  contained  within  the 
kernel  while  growing.  The  milk  diminishes  in  quan- 
tity, and  becomes  sharp  and  aperient,  as  the  kernel  ri- 
pens. The  kernel  is  a  common  ingredient  in  curries. 
The  substance  called  Sago,  a  nutritious  article  like 
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starch,  is  obtained  from  the  soft  central  part  of  the 
stems  of  many  of  this  family,  particularly  Sagus  farini- 
fera,  Phoenix  f.,  Corypha  umbraculifera,  Caryota  urens, 
and  the  Borassus  gomutus  of  Mr  Crawford  (jgomuti), 
the  latter  of  which  also  furnishes  Toddy,  from  which 
the  Malays  make  sugar.   The  spatha  of  the  Cocoa  tree 
and  several  others,  when  wounded,  furnish  a  pleasant 
drink  called  Toddy.    A  spiritous  liquor,  a  kind  of  ar- 
rack, is  obtained  by  fermentation  and  distillation  from 
the  juice  of  the  flowers  and  stem  of  the  Date  and  other 
Palms,  which  contain  a  large  quantity  of  saccharine  mat- 
ter.   This  is  an  inferior  kind  of  arrack.    It  is  the  best, 
however,  of  several  which  receive  promiscuously  the 
name  of  pariah  arrack,  and  which  are  much  inferior  to 
that  obtained  from  rice.    Sugar  is  also  obtained  from 
the  toddy  of  the  Cocoa  tree,  of  the  Caryota  urens,  and 
of  the  Palmyra  tree  {Borassus fiagelliformis).  All  these 
sugars  are  common  in  the  bazaars  of  India :  they  are 
altogether  unrefined,  and  known  by  the  English  under 
the  general  name  of  Jaggeries — Ainslie,  i.  409.  These 
three  palms  furnish  the  best  kind  of  toddy.  Palm  wine 
is  the  fermented  juice  of  several  Palms,  not  subjected 
to  the  process  of  distillation.    The  best  kind  is  that 
obtained  from  the  Elais  guineensis.    The  wine  is  ob- 
tained by  scooping  a  cavity  in  the  top  of  the  stem,  af- 
ter cutting  off  the  crown  of  foliage.    The  juice  flows 
into  the  cavity  at  the  rate  of  one  gallon  daily  for  a 
fortnight,  gradually  diminishing  after  that  time.    It  is 
very  sweet  at  first,  but  soon  ferments  and  turns  vinous. 
The  Areca  catechu  furnishes  the  Betel-nut ;  see  p.  203. 


Medicinal  Properties.— The  Palms  are  of  little 
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interest  in  a  medicinal  point  of  view.  Toddy  is  said 
to  have  a  gently  aperient  effect.  The  Betel -nut,  when 
young  and  tender,  is  occasionally  made  into  decoction, 
and  given  in  costiveness  from  dyspepsia.  A  soft, 
downy,  light  brown  substance,  found  on  the  outside  of 
the  lower  part  of  the  branches  of  the  Cocoa-nut  tree, 
where  they  spring  from  the  stem,  called  Cocoa-nut 
cotton,  is  used  by  the  Indians  for  suppressing  haemor- 
rhage in  cases  of  wounds,  leech-bites,  &c.^Ainslie,  ii. 
419. 

Officinal  Plant. 
Cocos  butyracea. 


ORDER  XVII. 
JUNCEJB. 

This  family  resembles  the  Graminea  and  Cyperaceae. 
They  have  a  perianth  formed  of  6  glumaceous  pieces, 
more  or  less  in  two  rows ;  6  stamens  at  the  base  of 
the  perianth,  or  3  opposite  to  the  outer  segments; 
ovary  1-ceUed  or  3-ceUed,  and  3-,  or  many-seeded, 
with  1  style  and  3  stigmas;  pericai-p  a  1 -celled  cap- 
sule, or  with  3  incomplete  cells  and  3  valves,  each 
having  the  dissepiment  in  the  middle  of  its  inner  sur- 
face. 

Examples.— This  family  consists  of  the  extensive 
ffenus  Jwu^ts  (Rush),  and  one  or  two  more.  Common 
Rush  (Juncus  conglomeratus),  and  Soft  Rush  {Jwums 
effnsus),  are  much  used  for  mats,  chaix-bottoms,  the 
wicks  of  candles,  &c. 
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ORDER  XVIII. 
ALISMACE^. 

Included  in  the  Junci,  Juss. — Alismacece,  Butomew,  and  Junca- 
ginew,  of  Lindley. 

The  inflorescence  is  a  spike,  umbel,  or  raceme  ;  and 
the  perianth  consists  of  six  herbaceous  segments,  of 
which  the  three  inner  are  sometimes  coloured.  Sta- 
mens generally  six,  and  ovaries  many. 

Water  Plantain  (Alisma)  and  Arrow-head  {Sagit- 
hiria)  exemplify  Alxsmacese ;  Flowering-rush  {Bvto- 
mus)  is  an  example  of  the  Butomese ;  and  Arrow-grass 
{Triglochin)  of  the  Juncagineae. 

ORDER  XIX. 
COLCHICACE^. 

Included  in  the  Jund  of  Jussieu ;  Melanthacea  of  Brown  and 

•  Lindley. 

Characters — Herbaceous  plants,  with  fibrous  or 
bulbous  roots,  and  alternate  sheathing  leaves.  Flowers 
mostly  hermaphrodite,  occasionally  unisexual,  terminal, 
in  panicles,  or  in  racemes  on  a  naked  scape.  Perianth 
coloured,  in  6  deep  divisions,  often  tubular  at  the 
base.  Stamens  6,  opposite  to  the  divisions  of  the  pe- 
rianth. Ovary  3-celled,  or  3  1 -celled  ovaries  in  each 
flower ;  ovules  many,  attached  to  the  inner  angle  of 
each  cell ;  style  trifid,  or  one  to  each  cell  or  ovary;  stig- 
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mas  undivided  and  glandular.  Pericarp  a  capsule,  di- 
viding into  three  pieces,  dehiscing  internally  at  the  su- 
ture ;  carpels  sometimes  separate  when  ripe.  Seed  with 
a  membranous  or  reticulated  testa,  and  a  fleshy  albu- 


men. 


Examples.— Meadow  Saffron  (Colchicnm),  Helle- 
bore (Verairiim),  Bog- Asphodel  (Narthecium),  Scot- 
tish Asphodel  {Tofieldid),  Melanthium,  Bulbocodium. 

This  important  family  is  distinguished  from  the 
Juncese  by  having  a  coloured  perianth,  carpels  distinct 
or  separating  when  ripe,  and  anthers  turned  outwards. 
The  latter  characters,  together  with  the  thi-ee  styles 
and  membranous  testa,  separate  this  family  from  the 
Liliacese. 

Medicinal  Properties.— The  alkaline  principle 
called  Veratrin  is  found  in  several  of  this  family,— in 
the  bulb  of  Meadow  Saffron  {Colchicum  autumnak), 
the  tuberous  root  of  White  Hellebore  (  Veratrum  al- 
bum), and  the  capsules  of  Sabadilla  ( Veratrum  saha- 
dilla).    These  are  drastic  purgatives,  violent  emetics, 
narcotics,  and  also  produce  a  powerful  diuretic  effect. 
They  are  very  active  medicines,  have  an  acrid  taste, 
and  in  too  large  doses  produce  great  irritation  of  the 
intestinal  canal.    The  Eau  medicinale  (a  favourite  re- 
medy in  gout)  is  supposed  to  owe  its  virtues  to  the 
presence  of  veratrum  or  of  colchicnm  ;  and  prepara- 
tions  of  the  latter  are  now  much  used  in  gout  and 
rheumatism,  and  in  dropsies.    It  aUays  the  pain,  and 
.eems  to  act  as  a  sedative.    The  tincture  of  the  seeds, 
M.  Richard  mentions,  is  more  energetic  than  that  of 
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the  bulb.  The  fleshy  tubers  of  the  Colchicum  illyri- 
cum  are  also  purgative,  and  the  Gloriosa  superba  (Me- 
thonica  superba)  is  said  to  possess  the  properties  of  the 
order  in  a  high  degree.  The  powder  of  the  Veratrum 
album  has  been  used  as  an  errhine.  The  flowers  and 
leaves  in  this  family  possess  more  or  less  the  same 
properties  as  the  roots  and  seeds. 


Officinal  Plants. 

Colchicum  autumnale. 
Veratrum  album. 
Veratrum  Sabadilla. 

Poisonous  Properties. — The  same  principle  which 
renders  this  family  so  useful  in  medicine,  produces  very 
dangerous  efi^ects  on  the  animal  economy,  when  taken 
in  too  large  a  dose.  Veratrine,  when  injected  into  a 
vein,  causes  death  by  tetanus,  without  any  other  appa- 
rent irritation.  Plants  of  this  family  may  be  ranked 
among  the  narcotico-acrid  poisons. 


OBDER  XX. 

ASPARAGINE^. 

Included  in  the  Asparagi,  Juss — Smilacece  of  Mr  Brown  and 

Mr  Lindlej. 

Characters — Herbs  or  under-shrubs,  with  alter- 
nate leaves,  sometimes  sheathing  ;  flowers  hermaphro- 
dite, sometimes  dioscious  ;  perianth  often  coloured  and 
petaloid,  6  ((.ccasionnlly  8)  parted,  sometimes  appear- 
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ing  a  regular  calyx  and  corolla  (Paris) ;  stamens  of 
the  same  number  as,  and  inserted  into  the  base  of,  the 
divisions  of  the  perianth  ;  the  three  opposite  the  sepals 
occasionally  absent  or  of  a  different  form ;  ovary  3- 
celled  (Paris  4-celled),  cells  1,  2,  or  many  seeded ; 
style  simple,  with  a  3-lobed  stigma,  or  3-parted;  peri- 
carp a  capsule  or  roundish  berry,  sometimes  1-ceUed 
and  1-seeded  from  abortion  ;  seed  with  a  membranous 
testa,  and  a  fleshy  or  cartilaginous  albumen. 

Examples— Lily  of  the  Valley  {Convallaria  rm- 
jalis),  Herb  Paris  {Paris  quadrifolia),  Butcher's  Broom 
(Ruscus  aculeatus),  Smilax  sarsaparilla,  Asparagus  of- 
ficinalis. 

Economical  Properties.— The  young  shoots  or 
buds  of  the  A^aragus  officinalis  form  the  Asparagus  of 
our  tables.  M.  DecandoUe  mentions  that  the  root  of 
Smilax  China,  (Too-fuh  of  the  Chinese,  Squifie  of  the 
French),  which  is  very  thick  and  fleshy,  is  used  as  food 
in  America.  This  plant  is  also  in  some  parts  of  China 
used  instead  of  Rice.  The  roots  of  most  of  this  family 
are  of  a  mucilaginous  nature,  being  composed  prmci- 
pally  of  mucilage  and  starch,  mixed,  however,  with  a 
little  bitter  matter. 

Medicinal  PROPERTiES.-The  leading  character  of 
this  family,  in  a  medicinal  point  of  view,  is  the  demul- 
cent, diaphoretic,  and  diuretic  properties  of  then- roots. 
Various  species  of  Smilax  possess  these  properties, 
particularly  the  Smilax  sarsaparilla,  S  aspera,  and 
CUna.    These  are  much  used  after  a  com-se  of  mer- 
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cury.  Tlie  roots  of  Asparagus  officinalis  and  Ruscus 
aculeatus  possess  similar  properties.  M.  Broussais  has 
proposed  Asparagus  as  a  substitute  for  Digitalis  or 
prussic  acid,  when  it  is  wished  to  diminish  the  force  of 
the  cii'culation,  and  lessen  the  heart's  action,  as  it  does 
not  injure  the  stomach.  The  roots  of  Trillium  are 
emetic,  and  the  berries  are  to  be  avoided.  Gum- 
dragon,  a  styptic,  now  little  used,  is  obtained  from  the 
Draccena  draco  ;  it  is  the  juice  of  the  plant. 

Officinal  Plant. 
Smilax  sarsaparilla. 
There  are  no  poisonous  plants  in  this  family. 

ORDER  XXI. 
LILIACE^. 


Lilia  and  Asphodeli,  Juss — Includes  the  HmmerocallidecB  of 
Mr  Brown. 

Characters.-— Herbaceous  plants,  with  bulbous 
roots.  Leaves  frequently  all  radical,  alternate,  and 
often  very  thick  and  fleshy.  Flowers  often  solitary 
and  terminal,  upon  a  scape ;  sometimes  in  spikes,  ra- 
cemes, or  umbels;  often  inaspatha,  enclosing  them  be- 
fore they  expand.  Perianth  coloured  and  petaloid ; 
single,  and  in  6  pieces,  or  occasionally  disposed  in  two 
rows,  (three  inner  pieces  and  three  outer)  ;  segments 
often  united  at  the  base,  and  somewhat  tubular,  often 
distinctly  monosepalous.     Stamens  6,  inserted  into 
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the  segments  of  tlie  perianth.  Ovary  free  and  supe- 
rior ;  3-celled,  with  a  variable  number  of  seeds  in  two 
rows  at  the  ventral  suture ;  style  simple  or  absent ; 
stigma  3-lobed.  Pericarp  a  3-celled  capsule,  with  a 
loculicidal  dehiscence,  and  separating  into  three  valves. 
Seed  sometimes  with  a  black,  brittle,  and  crustaceous 
testa,  sometimes  membranous,  and  winged.  Albumen 
fleshy,  with  a  cylindrical  embryo. 

Examples.— Hyacinth,  Tulip,  Harebell  {Scilla  nu- 
tans,  or  Hyacintlms  non-scriptus),  Aloe,  Squill,  Onion. 
This  family  may  be  distinguished  from  the  Asparaginea? 
by  the  capsular  pericarp  and  bulbous  root.  In  the  As- 
paraginese  the  root  is  mostly  a  creeping  stem-like  body, 
and  the  pericarp  a  berry. 

Economical  Properties.— The  properties  of  the 
Onion  {Allnm  cepa),  the  Leek  (Allium  porrim),  and 
Garlic  {Allium  sativum),  are  well  known.  The  strong 
but  agreeable  flavour  of  these  plants  renders  them  use- 
ful as  condiments.  Their  stimulating  properties  seem 
to  be  owing  to  an  acrid  volatile  oil.  Their  acridity  is 
much  diminished  by  cultivation.  M.  Richard  observes 
that  all  the  bulbs  in  this  family  contain  a  mucilage 
much  resembling  gum  arabic;  this,  he  says,  is  very 
abundant  in  the  Scilla  nutans. 

Medicinal  Properties.— The  bulbs  in  this  family 
contain  two  different  principles,  a  mucilaginous  or 
starchy  matter,  and  a  bitter  and  highly  stimulatmg 
iuice  It  is  most  probably  an  acrid  volatile  matter 
which  confers  on  them  their  flavour.    M.  Vogel  found 
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that  Squill  (Scilla  maritima)  contains  two  distinct  ac- 
tive principles,  one  an  acrid  volatile  matter,  which  is 
decomposed  at  the  temperature  of  boiling  water,  the 
other  a  bitter  principle,  soluble  in  alcohol  and  in  vine- 
gar, which  he  has  called  Scillitin,  and  which  appears  to 
be  the  principal  cause  of  the  action  of  Squill  on  the 
animal  economy.    The  Scilla  maritima  is  in  great  re- 
putation as  a  diuretic  and  expectorant ;  it  is  also,  in 
larger  doses,  emetic  and  purgative.    The  bulbous  root 
of  the  Erythronium  indicum  has  got  the  name  of  Squill 
in  India,  from  its  resemblance  to  the  root  of  the  Scilla 
maritima  in  appearance  and  natural  qualities.  The 
Onion  and  Garlic  are  also  diuretic,  and  generally  sti- 
mulant :  the  properties  of  the  latter  are  said  to  be 
owing  to  a  volatile  oil ;  Garlic  has  been  recommended 
as  anthelmintic.    The  Aloe  is  in  this  order  :  it  is  also 
a  general  stimulant,  mostly  used  for  its  cathartic  pro- 
perties.   The  Aloe  hepatica  or  perfoliata  furaishes  the 
Barbadoes  or  hepatic  Aloes,  also  obtained  from  the 
East  Indies  and  from  Ai-abia  :  it  is  an  extract  from  the 
Avhole  plant.    The  best  kind  of  Aloes  is  that  obtained 
from  the  leaves  of  the  Aloe  spicata,  or  Socotrine  Aloe. 
The  Aloe  spicata  is  found  "  also  in  many  parts  of  the 
south  of  Africa,  such  as  in  the  kingdom  of  Melinda, 
where  the  greater  part  of  the  extract  is  prepared  that 
is  now  sold  under  the  name  of  Socotrine  Aloes." — 
Ainslie,  vol.  i.  p.  9.    The  drug  is  obtained  in  the  form 
of  an  inspissated  juice  from  the  leaves ;  but  a  viscid 
amber-coloured  juice,  having  much  resemblance  to  the 
extract,  also  exudes  from  the  plant,  when  it  is  cut. 
According  to  M.  De  Candolle,  the  roots  of  the  Scilla 
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lilio-hyacinthm  are  purgative,  and  also  the  Anthericum 
hicolor. 

Officinal  Plants. 

Allium  porrum.  Aloe  spicata. 

Allium  sativum.  Aloe  perfoliata  *. 

Allium  cepa.  Scilla  maritima. 


ORDER  XXII. 
BROMELIACE^. 

Characters. — Leaves  radical,  naiTow,  rigid,  chan- 
nelled, and  with  spinous  margins  ;  inflorescence  a  spike, 
raceme,  or  capitulum  ;  calyx  and  corolla  3  parted  each  ; 
stamens  6. 

Tliis  family  is  chiefly  remarkahle  for  containing  the 
Pine  Apple  {Bromelia  ananas),  so  much  valued  for  its 
fruit.  A  species  of  Wild  Agave  in  Mexico  contains  a 
considerable  quantity  of  saccharine  juice,  used  for  ma- 
king, by  fermentation,  a  kind  of  wine  called  Pulque. 
The  leaves  of  the  Agave  Americana  furnish  an  extract 
similar  in  properties  to  that  of  the  Aloe.  The  plants 
in  this  family  are  mostly  inhabitants  of  South  America. 

•  Some  refer  the  Barbadoes  Aloes  to  the  AlOe  vulgaris. 
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MONOEPIGYNE^. 

Monocotyledonous  Plants  with  epigynous  stamens. 


23.  DioscoRE^. 

24.  Nabcisseje. 

25.  IridejB. 

26.  musaceje. 


27.  scitamineje. 

28.  Marantaceje. 

29.  ORCHIDEiE. 

30.  Hydrocharide^. 


ORDER  XXIII. 
DIOSCORE^. 

Characters. — Twining  plants,  with  alternate  leaves 
and  small  dioecious  flowers  generally  on  a  spike,  a  pe- 
riantli  of  6  pieces  or  6  lobed,  6  stamens,  a  3-celIed 
ovary,  and  a  capsular  pericarp,  often  1 -celled  by  abor- 
tion. Tbe  leaves  are  reticulated  like  those  of  dicoty- 
ledonous plants. 

Examples. — Black  Bryony  (Tamus  communis),  the 
Yam  (Dioscorea). 

EcoNOMicAii  Properties  The  roots  of  the  Yams 

are  fleshy  and  mucilaginous,  and  much  used  as  food  in 
tropical  countries.  They  also  contain  a  little  saccha- 
rine matter.  The  White  Dry  Yam  {Dioscorea  alata) 
is  by  far  the  best,  and  is  indigenous  in  the  Indian 
islands ;  the  Purple  Yam  (7>.  purpurea)  is  much  es- 
teemed ;  in  taste  the  Yams  much  resemble  potatoes — 
Aimlie,  vol.  i.  329.  Tamus  communis  contains  a  con- 
siderable quantity  of  fecula,  which  may  be  turned  to 
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good  account  by  washing  and  roasting  the  root,  to  re- 
move the  acrid  matter  which  it  contains. 

ORDER  XXIV, 
NARCISSE^. 

Part  of  the  Narcissi,  Juss — AmaryllidecB  of  Mr  firowii. 

Characters. — Herbaceous  plants  Avith  bulbous 
roots,  radical  leaves,  sheathing  and  ensiform ;  flowers 
solitary  or  umbellate  on  a  scape,  and  enclosed  in  a 
spatlia ;  perianth  6-partite,  the  divisions  overlapping ; 
orifice  of  the  perianth  sometimes  having  a  petaloid 
nectary  of  a  cylindrical  form ;  stamens  6 ;  ovary  3-celled, 
many  seeded;  style  simple  ;  stigma  3-lobed  ;  pericarp 
a  3-celled,  3-valved  capsule,  Avith  a  loculicidal  dehis- 
cence, sometimes  a  berry  with  few  seeds. 

Examples. — DaflFodill  {Narcissus),' AmaxyWh,  Snow- 
drop (Galanthus),  Snowflake  (^Leucojuni),  HcemantJius. 

This  family  may  be  distinguished  from  the  Liliaceae 
by  the  inferior  ovary  ;  and  from  the  Iridese  by  being 
hexandrous. 

Medicinal  Properties. — The  bulbs  of  all  the  plants 
of  this  family  contain  a  small  quantity  of  fecula,  and  a 
considerable  quantity  of  an  acrid,  stimulating,  gum- 
resinous  matter,  which  appears  to  be  analogous  to  that 
in  Squill.  The  bulb  of  the  Narcissus  poeticus  is  emetic, 
and  the  N.  odorus  and  flowers  of  N.  pseudo-narcissus 


MONOEPIGYNEjE. 


227 


extremity.  Ovary  3-celled,  many  seeded.  Pericarp 
sometimes  a  capsule,  sometimes  fleshy. 

Examples.— Plantain  (Musa),  Urania,  Heliconia. 

Economical  Properties. — The  Plantain  (Musa 
paradisiaca)  and  the  Banana  {M.  sapientum)  belong  to 
this  family.  Their  fruit  is  very  agreeable,  and  is  much 
used  as  an  article  of  food  in  tropical  countries.  They 
produce  a  very  great  quantity  of  fruit,  and  are  plants 
of  the  greatest  importance  to  the  natives  all  over  the 
torrid  zone.  "  The  Plantain  is  certainly  one  of  the 
most  delicious  of  all  the  Indian  fruits,  and  one  of  the 
safest  for  such  as  have  delicate  stomachs,  being  entire- 
ly free  from  acidity;  it  is,  moreover,  very  nourishing, 
and  is  always  prescribed  as  food,  by  the  Hindoo  prac- 
titioners, for  such  as  suffer  from  bile  and  heat  of  ha- 
bit."— "  The  Plantain  and  Banana  are  the  principal 
fruits  of  the  Eastern  islands ;  unripe,  they  are  sliced 
and  made  into  curry,  when  they  taste  like  potatoes." — 
Ainslie,  i.  316-7.  Humboldt  calculates  that  the  pro- 
duce of  the  Banana  is  to  that  of  Wheat,  on  the  same 
extent  of  ground,  as  133  to  1,  and  to  that  of  Potatoes 
as  44  to  1.  With  respect  to  its  nutritive  power  the 
Banana  is  inferior  to  Wheat,  but  when  the  immense 
quantity  of  produce  is  considered,  its  nutritious  matter 
is  to  that  of  Wheat  as  25  to  1. 
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ORDER  XXVII. 
SCITAMINEiE. 

Forming  along  with  Marantaceae  the  Cannce,  Juss. ;  Amomece, 
Rich. ;  or  Drymyrrhizce,  Decand. 

Characters. — Herbaceous  plants  with  a  creeping 
root ;  simple,  sheathing,  and  alternate  leaves.  In- 
florescence a  dense  panicle  or  spike,  accompanied  by 
large  membranous  spathas.  Calyx  tubular,  unequally 
3-lobed.  Corolla  tubular,  irregulai-,  with  6  segments  in 
two  rows,  3  outer  segments  nearly  equal,  and  3  inner, 
of  which  two  are  equal  and  occasionally  abortive,  and  a 
third  (labellum)  is  longer  than  the  rest,  and  often  lobed ; 
stamen  1 ,  inserted  into  the  tube  of  the  corolla  opposite 
the  labellum.  Anther  2-celled,  the  lobes  occasionally 
embracing  the  upper  part  of  the  style.  Ovarj'^  3-celled, 
each  cell  many  seeded;  stigma  dilated,  hollow;  at  the 
base  of  the  filiform  style  are  two  scales,  considered 
abortive  stamens.  Pericarp  a  3-celled  3-valved  capsule, 
occasionally  a  berry.  Seeds  with  a  farinaceous  albu- 
men, and  radicle  next  the  hilum. 

Examples  Amomum,  Curcuma,  Zingiber,  Ksemp- 

feria. 

This  has  been  considered  an  anomalous  family  among 
the  Monocotyledons,  which  have  generally  3  or  6  sta- 
mens, and  only  1  or  2  whorls  in  the  perianth.  They 
are  considered  as  having  6  stamens,  however,  of  Avhich 
some  are  modified.    Of  these  stamens  one  is  fertile, 
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also  have  this  property.  They  are  also  deemed  anti- 
spasmodic. 

Poisonous  Properties. — In  the  foi-m  of  extract, 
the  last  mentioned  plants,  particularly  the  Narcissus 
pseudo-narcissus,  are  said  to  be  poisonous  in  the  dose  of 
two  or  three  drachms.  The  bulb  of  the  Amaryllis 
disticlm,  and  several  other  species,  contain  a  peculiar 
matter,  in  which  the  Hottentots  dip  their  arrows  to 
render  them  poisonous. 

ORDER  XXV. 
IRIDE^. 

Characters. — Herbaceous  plants,  with  fibrous,  tube- 
rous, or  solid  bulbous  roots ;  alternate  ensiform  leaves ; 
flowers  enclosed  in  a  membranous  spatha.  Perianth 
coloured,  6  partite,  tubular  at  the  base,  divisions  often 
entirely  separate.  Stamens  three,  sometimes  mona- 
delphous.  Ovary  3-celled,  style  simple,  stigmas  three, 
petal oid.  Pericarp  a  3-celled  capsule,  3-valved,  and 
with  a  loculicidal  dehiscence.  Seeds  with  a  fleshy  or 
horny  albumen,  numerous,  and  disposed  longitudinally 
in  two  rows. 

Examples. — Iris,  Crocus,  Gladiolus.  The  Crocus 
sativus  fui-nishes  saff"ron  (the  dried  stigmata  of  the 
plant),  a  material  used  in  dyeing.  The  seeds  of  Iris 
psmdacorus  roasted,  are  recommended  as  a  substitute 
for  coffee, — Hooker. 

K  3 
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Medicinal  Properties.— The  roots  of  some  spe- 
cies of  Iris,  as  Orris  Root  (Iris  fiorentina),  and  /.  ger- 
manica,  are  slightly  stimulant,  and  may  be  used  for 
keeping  open  an  issue,  for  exciting  salivation  or  the 
secretion  from  the  nose,  or  as  purgatives.  Iris  pseu- 
dacorus,  I.  germanica,  I.  tuherosa,  I.  versicolor  and  /. 
verna,  ai'e  cathartic,  and  the  two  first  are  also  brisk 
emetics.  The  roots  of  the  Iris  appear  to  contain  gum, 
an  astringent  extract  abundant  in  the  /.  pseudacortis, 
some  fecula,  an  acrid  and  bitter  oil,  and  a  volatile  oil, 
which  exists  mostly  in  the  roots  of  those  which  are 
odorous.  The  stigmata  of  the  Crocus  sativus  were  for- 
merly used  in  hysteria :  they  are  aromatic,  pungent, 
stimulant,  and  exhilarating,  and  have  been  said  to  re- 
semble spirituous  liquors  in  their  action.  They  are 
now  used  only  as  secondarj'^  in  pills  and  tinctures. 

Officinal  Plants. 

Crocus  sativus. 
Iris  florentina. 

ORDER  XXVI. 
MUSACEiE. 

Characters. — Herbaceous  stemless  plants.  Leaves 
with  long  sheathing  petioles,  with  a  kind  of  swelling 
between  the  petiole  and  the  leaf.  Flowers  on  a  com- 
mon stalk  in  the  centre  of  the  leaves,  and  contained  in 
spathas.  Perianth  irregular,  in  two  rows,  6-parted, 
and  petaloid.    Stamens  6,  filaments  membranous  at  the 
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the  anther  1 -celled,  and  in  being  destitute  of  that  pun- 
gent aroma  which  characterises  the  Scitarainese. 

Examples.— Indian  arrow-root  Maranta  arundina- 
cea),  Indian  cane  (^Cannd). 

The  existence  of  only  one  stamen  in  this  family  is 
explained  in  the  same  way  as  in  the  Scitaminese. 

Economical  Properties. — The  roots  of  the  Ma- 
rantaceae  contain  a  considerable  quantity  of  fecula, 
which  forms  an  article  of  food  in  the  East  and  West 
Indies.  The  fecula  is  not  combined,  as  in  Scitaminese, 
with  a  hot  aromatic  principle,  and  is  very  nutritious. 
The  Maranta  arundinacea  aflFords  the  greatest  quan- 
tity :  the  well  knoAvn  powder  called  "  Indian  Arrow- 
Root,"  is  obtained  from  this  plant.  It  receives  the 
name  of  Aitow  Root  from  its  supposed  virtues  in 
extracting  the  poison  communicated  by  poisoned  ar- 
rows. Other  species  furnish  a  nutritious  matter  abund- 
antly, as  Maranta  nobilis,  and  M.  ramosissima. 

ORDER  XXIX. 
ORCHIDEJE. 

Characters — Herbaceous  plants  with  a  fibrous  root, 
or  a  tuberous  root  variously  dividedj  destitute  of  stem, 
or  having  a  short  one  formed  of  the  persistent  bases  of- 
the  leaves  ;  leaves  simple,  alternate,  sheathing  ;  inflores- 
cence a  terminal  spike,  panicle,  or  raceme ;  flowers  rarely 
solitary  ;  calyx  in  3  segments,  usually  coloured  ;  one  of 
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the  segments  higher  than  the  others,  which  may  be 
called  the  lateral  ones  ;  corolla  in  3  segments,  usually 
coloured  :  two  of  the  segments  are  lateral,  on  each  side 
of  the  higher  segment  of  the  calyx,  and  themselves 
higher  than  the  other  segment  of  the  corolla,  which  is 
called  the  lip  or  lahellum ;  it  projects  between  the  la- 
teral pieces  of  the  calyx,  is  of  a  diflFerent  figure  from 
the  others,  frequently  lobed,  and  often  with  a  hollow 
prolongation  or  spur  at  the  base  ;  stamen  1  (2  abortive), 
forming,  along  with  the  style  to  which  it  is  united,  a 
column  {gynostane),  arising  from  the  top  of  the  ovary  ; 
and  having  at "  its  anterior  and  upper  surface  a  glandu- 
lar depression,  which  is  the  stigma,  and  at  its  sum- 
mit, an  anther  with  2  cells,  opening  either  by  a  longi- 
tudinal suture,  or  by  a  lid  which  forms  the  whole  of 
its  upper  part.  The  pollen  contained  in  each  cell  of 
the  anther  is  united  into  a  mass,  which  has  the  same 
form  as  the  cavity  which  contains  it.  At  the  top  of 
the  gynosteme,  at  each  side  of  the  anther,  there  are 
found  two  small  tubercles,  which  are  two  abortive  sta- 
mens, and  which  are  called  staminodes.  These  two 
stamens  are,  on  the  contrary,  developed  in  the  genus 
Cypripedium.,  Avhile  the  middle  one  is  abortive." — 
Tticliard*.  Thus  the  anthers  and  stigma  are  united  at 
the  top  of  the  column,  and  are  opposite  to  the  lahel- 
lum ;  ovary  inferior,  1-celled,  and  with  three  parietal 
placentae,  with  many  small  seeds.  Style  incorporated 
with  the  filament ;  stigma  facing  the  lahellum,  viscid ; 
pericarp  a  capsule  dehiscing  by  3-valves  ;  seed  with  a 
reticulated  testa. 

*  Nouveaux  Elemens  de  Botanique,  p.  440. 
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the  other  five  abortive  or  barren.  In  place  of  two  of 
the  barren  stamens  we  have  the  two  scales  or  tubercles, 
at  the  base  of  the  style,  and  the  other  three  are  meta- 
morphosed into  the  three  inner  petaloid  segments,  so 
that  in  reality  there  are  only  two  rows  in  the  perianth. 
In  this  manner,  as  M.  Lestiboudois  has  pointed  out, 
we  can  explain  these  apparent  anomalies. 

Economical  Properties. — The  roots  of  the  plants 
in  this  family  contain  an  aromatic  stimulating  princi- 
ple which  renders  them  agreeable  as  condiments,  sea- 
sonings, &c.  Ginger  (^Zingiber  officinale  of  Mr  Roscoe, 
Amomum  Zingiber,  Linn.)  is  the  most  notable  of  these, 
but  there  are  several  others,  which  may  be  used  in  the 
same  way.  Curcuma  angustifoUa  is  said,  by  Dr  Ains- 
lie,  to  furnish  an  excellent  kind  of  arrow-root,  and  is 
now  much  grown  on  the  Malabar  coast.  They  all  con- 
tain a  considerable  quantity  of  fecula,  but,  in  general, 
not  in  a  state  to  be  used  as  food,  being  mixed  and  im- 
pregnated with  their  hot  aromatic  principle.  Turme- 
ric (  Curcuma  longa)  is  a  constant  ingredient  in  curries. 
This  plant  also  furnishes  a  yellow  dye. 

Medicinal  Properties. — A  pungent  volatile  oil  is 
found  in  almost  all  parts  of  the  plants  in  this  family. 
The  roots  and  seeds  are  valued  in  medicine  as  aroma- 
tics,  stomachics,  &c.  Ginger,  Galangale  (A/pinia  ra- 
cemosa,  A.  galanga),  Turmeric,  Zedoary,  and  Carda- 
mom, are  chiefly  used.  Lesser  Cardamom  seeds,  so 
much  employed  in  extracts,  confections,  and  tinctures, 
are  the  produce  of  the  Amomum  cardamomum  (^A.  re- 
pens,  Matonia  cardamomum);  by  some,  the  Lesser  Car- 
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damom  seeds  are  referred  to  the  Elettaria  cardamomum, 
and  the  Greater  Cardamom  seeds  to  the  Amonium  gra- 
num  paradisi.  The  latter  are  more  pungent  and  less 
aromatic  than  the  Lesser  Cardamom  seeds,  which  are 
most  esteemed.  Dr  Ainslie  mentions  three  kinds  of 
Zedoary,  1.  The  Ktsmpferia  rbtunda  or  Zedoaria  rotun- 
da ;  2.  The  Curcuma  zerumhet,  or  Amomwn  zerumbet, 
found  in  the  East  Indies,  Cochin  China,  and  Otaheite, 
and  said  to  be  that  Avhich  yields  the  Zedoary  of  the 
London  druggists  ;  and,  3,  the  Curcuma  zedoaria,  or 
Amomum  zedoaria  (Tumeric  coloured).  Tumeric  is 
used  in  chemistry  as  a  test  for  alkalis,  which  change 
the  yellow  colour  to  a  brown. 

Officinal  Plants. 
Amomum  Zingiber. 
Amomum  cardamomum. 
Amomum  rcpens. 
Curcuma  longa. 

OllDER  XXVITI. 

MARANTACE.E. 

CamuB  of  Mr  Brown — Included  in  the  Cannae  of  Jussieu, 
and  Drymyrrhi-zce  of  De  CandoUe. 

Characters. — Nearly  the  same  as  in  the  Scitami- 
nese.  They  differ  from  the  preceding  family  in  hav- 
ing the  two  lateral  segments  of  the  inner  whorl  of  the 
perianth  different  from  each  other,  the  stamen  adjacent, 
and  not  opposite  to  the  labellum,  the  filament  petaloid, 
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Examples.— Orchis  ;  Cypripediuin  (Lady's  Slipper) ; 
Malaxis  (Bog  Orchis)  ;  Ophrys  ;  Epidendrum.  They 
are  found  in  all  parts  of  the  world,  and  chiefly  in  moist 
situations,  and  are  remarkable  for  the  beauty  and  state- 
ly elegance  of  their  flowers.  They  are  frequently  pa- 
rasitic. 

The  peculiar  union  of  the  sexual  organs  into  one 
column,  is  sufficiently  characteristic  of  this  very  natural 
family.  The  union  of  the  granules  of  pollen  into  a 
mass,  is  another  striking  peculiarity  which  they  present. 
Like  the  Scitaminese  and  Marantacese  they  are  con- 
sidered to  possess  several  stamens,  of  which  all  are 
abortive  but  one.  In  the  Orchidea?  the  number  abor- 
tive is  two,  thus  still  preserving  the  ternary  division 
found  in  the  Monocotyledons  ;  the  three  filaments 
being  united  in  the  column,  and  the  anthers  only  being 
deficient.  This  family  also  resembles  the  two  preced- 
ing, in  having  its  corolla  with  a  labellum,  but  has  only 
two  rows  of  perianth,  while  they  have  three. 

Economical  Properties. — The  fleshy  tuberous  roots 
contain  a  sweetish  mucilaginous  fecula,  which  is  ex- 
tracted in  considerable  quantities  from  the  Orchis  mas- 
cula  and  other  species  of  Orchis,  and  sold  under  the 
name  of  Salop  or  Salep.  Salep,  Dr  Ainslie  mentions, 
is  used  by  the  Arabians  in  consumption ;  and  is  said  to 
have  the  power  of  correcting  the  saltness  of  sea-water. 
The  fleshy  fruit  of  the  Epidendrum  vanilla  furnishes 
the  aromatic  substance  called  vanilla.  It  is  considered 
stomachic  in  South  America,  and  in  this  country  is  em- 
ployed to  give  a  pleasant  flavour  to  chocolate. 
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ORDER  XXX. 

HYDROCHARIDE.E. 

This  is  a  family  of  little  interest.  It  contains  Frog- 
bit  (Hydrocharis),  Water-soldier  ( StrcUiotes ) ,  and  one 
or  two  others. 


SECTION  II. 
DICOTYLEDONE^. 

Exogena  of  De  Candolle,  —  ExorUzcB  and  SynorMzce  of  Richard. 

Characters. — Embryo  with  two  opposite  cotyle- 
dons, or  several  in  a  whorl.  Radicle  not  enclosed  in 
a  sheath.  Generally  with  a  distinct  calyx  and  corolla, 
or  double  perianth  ;  which,  and  also  the  sexual  organs, 
very  frequently  consist  of  5  parts,  or  some  multiple  of 
5  ;  or  occasionally  of  2,  or  some  of  its  multiples.  Leaves 
often  opposite,  jointed  at  their  union  with  the  stem, 
and  having  their  veins  or  nerves  much  and  irregularly 
ramified.  (See  Frontispiece,  Fig.  4.)  Stem  consist- 
ing of  vascular  and  cellular  tissue  disposed  in  concen- 
tric cylinders  round  a  central  column  of  pith,  and  com- 
posed of  two  parts,  Avood  and  bark,  between  which  the 
newly  formed  matter  is  added.  (See  Frontispiece, 
Fig.  2.) 

ExAMPiiEs. — Oak,  Elm,  Rose,  Pea,  Poppy. 
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The  Dicotyledonese  are  called  ExogencB  from  their 
mode  of  growth  (109)  ;  and  ExorhizcB  (415)  from  the 
radicle  heing  free.  The  Stjiwrhizm  (417)  are  also  in- 
cluded in  the  Dicotyledons. 

Dicotyledonous  plants  are  arranged  in  three  sub- 
sections:  the  Apetalous,  the  Monopetalous,  and  the 
Polypetalous. 

I.  APETALE^. 


Dicotyledonous  plants^  with  a 

The  following  is  a  list  of 
vision : — 

31.  Aristolochije. 

32.  Santalace^. 

33.  cupulifer^. 

34.  JuGLANDEffi. 

35.  ConiferjE. 

36.  CYCADEiE. 

37.  Salicine^. 

38.  Betulineje. 

39.  Myrice^. 


single  perianth,  or  none. 

the  orders  in  this  subdi- 

40.  euphorbiace^. 

41.  Urtice-e. 

42.  MYRISTICEiE. 

43.  Laurine^. 

44.  Chengpodeje. 

45.  polygone^. 

46.  Thymele^. 

47.  Amaranthace^. 

48.  Nyctagine^. 


ORDER  XXXI. 
ARISTOLOCHIiE. 


Characters.  —  Herbs  or  shrubs  with  alternate 
simple  leaves,  with  petioles  and  sometimes  stipules, 


and  hermaphrodite  axillary  flowers  ;  calyx  with  a  val- 
vate  aestivation,  monosepalous,  with  3  lobes ;  stamens 
epigynous,  6  to  12,  distinct  and  free,  or  united  to  the 
style  and  stigma ;  ovary  3-  or  G-celled,  many  seeded  ; 
style  simple  when  free  ;  stigma  3-  or  6-lobed  ;  pericarp 
a  capsiUe,  3-  or  6-celled  and  many-seeded ;  seeds  at- 
tached to  the  internal  angle  of  each  cell. 

Examples. — Snake-root  or  Birthwort  Aristolochia 
serpmtarid)  ;  Asarabacca  (Asarum  Europceum)  : 

Cytinus  and  Rqfflesia  are  made  a  separate  order  by 
some,  CytimcE. 

Medicinal  Properties. — The  roots  of  most  of  this 
family  are  acrid,  stimulating,  bitter,  and  aromatic. 
Snake-root  is  a  tonic  and  stimidating  diaphoretic ; 
other  species  of  Aristolocliia  possess  similar  properties, 
as  A.  rotunda,  A.  longa,  and  A.  clematitis.  The  leaves 
of  Asarabacca  are  emetic  and  purgative.  They  are 
used  chiefly  as  errhine  in  the  form  of  powder.  Asarum. 
canadense  has  similar  properties.  The  fruit  of  the 
Hypocyst  (^Cytinus  hypocistis)  is  astringent,  owing  to 
the  presence  of  gallic  acid,  and  Rafflesia  is  used  as  an 
astringent  in  Java. 

Officinal  Plants. 

Aristolochia  serpentaria. 
Asai'um  europseum. 

TJiere  are  no  poisonous  plants  among  the  Aristo- 
lochiee. 
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OKDER  XXXII. 
SANTALACE^. 

Characters  Flowers  in  spikes ;  calyx  4-  or  5-cleft ; 

stamens  4  or  5  ;  ovary  1 -celled,  inferior,  with  1  to  4 
ovules  ;  style  1 ;  pericarp  a  drupe,  1 -seeded. 

Examples. — Sanderswood  {Santalum  album)  Tlie- 
sium,  Osyris. 

ORDER  XXXIII. 
CUPULIFERiE. 

Included  in  the  AmentacetB,  Juss. 

Characters. — Trees  or  shrubs,  with  simple  alter- 
nate leaves,  having  two  caducous  stipules  at  the  base  ; 
inflorescence  an  amentum  ;  flowers  unisexual  (mostly 
moncecious)  ;  stamens  .'S  to  20,  inserted  at  the  base  of 
a  scale  or  calyx  somewhat  divided  ;  female  flowers 
sometimes  in  a  kind  of  capitulum ;  ovary  surmounted 
by  an  imperfect  superior  calyx,  and  placed  within  a 
scaly  involucre  or  cupule,  2-,  3-,  or  many-celled,  each 
cell  containing  1  or  2  pendulous  ovules ;  stigmas  2  or 
3,  almost  sessile;  pericarp  1-celled,  1-  or  2-seeded  by 
abortion,  dry,  indehiscent,  more  or  less  enveloped  in 
the  bony  cupule  or  involucre,  and  called  nut  or  gland. 
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Examples— Oak  {Qmrcus  robur),  Hazel  {Corylus- 
avellana),  Beech  {Fagus  sylvatica),  Spanish  Chestnut 
(  Castanea  vulgaris,  or  Fagiis  castanea),  Hornbeam  ( Car- 
pinus  betuhis.  Cork  is  the  bark  of  Quercus  suher. 
Quercitron  is  furnished  by  the  Quercus  tinctoria. 

This  family  is  distingriish^d  by  the  superior  scaly 
calyx,  the  cupule,  and  the  gland  having  only  1  or  2 
seeds. 

Economical  Properties. — The  nuts  oi  Castanea  vul- 
garis are  used  as  an  article  of  daily  food  in  the  south 
of  Europe, — Hooker.  The  pericarp,  deprived  of  its 
scaly  cupule,  contains  starch,  gluten,  and  some  saccha- 
rine matter.  The  Hazel-nut  is  well  kuo\vn  as  an  arti- 
cle of  food ;  and  Acorns,  the  nuts  of  the  Oak,  are  given 
to  swine. 

Medicinal  Properties — The  bark  of  Quercus  ro- 
hur  is  well  known  for  its  astringent  properties,  de- 
pending on  the  tannin  and  gallic  acid  which  it  con- 
tains. The  Gall-nut  (a  peculiar  morbid  growth  on  the 
young  shoots,  caused  by  an  insect)  is  the  produce  of 
the  Quercus  infectoria.    It  is  very  astringent. 

Officinal  Plants. 
Quercus  robur. 
Quercus  infectoria. 

There  are  no  poisonous  species  among  the  Cupuli- 
ferse. 
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ORDER  XXXIV. 
JUGLANDE^. 

Included  in  the  TerebinthacecB,  Juss. 

Characters. — Ti-ees  with  pinnated,  alternate  leaves ; 
monoecious  flowers  on  an  amentum ;  calyx  in  the  fe- 
male flowers  superior,  and  of  four  divisions;  ovary 
1-celled,  1 -seeded,  surmounted  by  the  limb  of  the  ca- 
lyx and  two  stigmas ;  ovule  ascending ;  pericarp  a 
drupe,  almost  dry,  or  nut. 

Examples — Walnut,  (Juglans  regia),  Gary  a. 

Economical  Properties  The  Walnut  is  well 

known.  The  seed  contains  a  considerable  quantity  of 
a  thick  oil;  in  some  places  used  instead  of  olive  oil. 
The  outer  parts  of  the  fruit  are  said  to  contain  tannin 
and  gallic  acid. 


ORDER  XXXV. 
CONIFERiE. 


Characters.  —  Trees  or  shrubs  with  a  resinous 
wood,  narrow  and  linear  leaves,  sometimes  solitary, 
sometimes  fascicled,  with  a  scarious  sheath  at  the  base  ; 
flowers  monoecious  or  dioecious,  on  an  amentum ;  sta- 
mens variable  in  number,  sometimes  one,  occasionally 
at  the  base  of  a  scale,  at  other  times  naked,  sometimes 
united  by  the  filaments,  at  other  times  with  sessile  an- 
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tliers ;  female  flowers  solitary,  or  on  an  oval  amentum 
or  cone,  with  the  ovaries  in  the  axilla?  of  imbricated 
bracteas;  ovary  thin,  flat,  and  scaly,  1-celled,  1 -seeded; 
pericarps  acheniums,  generally  forming  a  strobilus  or 
cone ;  the  female  flowers  are  occasionally  united  in  a 
kind  of  involucre,  which  becomes  fleshy,  as  in  the  Ju- 
niper berry,  containing  about  three  minute  acheniums, 
which  are  the  true  fruit,  and  in  the  Yew  {Taxus); 
embryo  in  an  oleaginous  fleshy  albumen,  and  included 
in  two  or  more  cotyledons ;  radicle  in  union  with  the 
albumen. 

Examples. — Scotch  Fir  (Piiius  si/lvestris),  Larch  (P. 
larix),  Spruce  Fir  (P.  abies),  Juniper  (Ju7iiperus  com- 
munis), Yew  (Taxus  baccata),  Cedar  of  Lebanon  (La- 
rix Cedrus). 

Medicinal  Properties. — The  Coniferse  are  valu- 
able in  a  medicinal  point  of  view,  chiefly  as  furnishing 
the  various  kinds  of  resin  so  much  used  for  cerates  and 
plasters,  and  turpentines,  with  their  volatile  oils,  which 
are  active  cathartics,  diuretics,  and  anthelmintics.  The 
resinous  juice  which  exudes  from  the  trees  is  call- 
ed Turpentine ;  by  distillation  a  volatile  oil  is  driven 
ofi"  (Oil  of  Turpentine),  and  a  solid  matter  remains, 
which  is  resin.    The  Wild  Pine  or  Scotch  Fir  {Pinus 
sylvestris)  furnishes  common  turpentine  (7ere&m^Am« 
vulgaris),  from  which  oil  of  turpentine  and  common  or 
yellow  resin  {Resina  flava),  are  obtained.  Common 
tar  is  also  obtained  from  this  tree  by  burning.  Black 
pitch  is  a  preparation  of  tar.   The  Larch  {Pinus  larix) 
furnishes  Venice  Turpentine  and  a  volatile  oil.  The 
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Balsam  Spruce  {Pinus  balsamea)  yields  Canada  Balsam 
{^Terehinthina  canadensis).  The  Spruce  Fir  (Pinus 
abies)  furnishes  Common  Frankincense  [Thus),  and 
Burgundy  Pitch  {Pix  abietina).  Silver  Fir  (Pinus  pi- 
cea  or  Abies  pectina.ta)  affords  Strasburg  Turpentine. 
The  bark  of  the  Hemlock  Spruce  [Abies  canadensis  or 
Pinus  c.)  is  said  to  contain  much  of  the  tanning  princi- 
ple, and  is  used  in  Canada  for  the  manufacture  of  lea- 
ther. Mucli  information  regarding  the  various  kinds 
of  Fir  will  be  found  in  the  second  volume  of  the  Trans- 
actions of  the  Literary  and  Historical  Society  of  Que- 
bec. 

The  leaves  of  Juniperus  Sabina,  or  Savine,  are  dia- 
phoretic and  emmenagogue ;  and  the  berries  of  Juni- 
perus communis  aj-e  stimulant  and  stomachic,  and  also 
diui-etic.  Olibanum  was  formerly  said  to  be  the  resin 
of  Juniperus  lycia  ;  it  is  now  referred  to  Boswellia  ser- 
rata,  but  Juniperus  lycia  still  retains  its  place  in  the 
pharmacopoeias,  Sandarach  is  obtained  from  TJiuja 
mticidata  ;  some  refer  it  to  Juniperus  communis. 

Officinal  Plants. 
Pinus  sylvestris.  Juniperus  sabina. 

Pinus  larix.  Junipei'us  communis. 

Pinus  balsamea.  Juniperus  lycia. 

Pinus  abies. 


Poisonous  Properties.— The  berries,  or  juicy  in- 
volucres of  the  Yew  {Taxus  baccata)  are  deemed  poi- 
sonous ;  they  are  sometimes  eaten,  but  the  seeds  which 
they  contain  must  be  rejected.  M.  Richard  mentions, 
that  he  was  affected  with  a  slight  pain  in  the  head  from 
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reposing  under  the  Yew  :  the  leaves  are  considered 
narcotic.  The  leaves  oi  Juniperus  sabi?m  are  dange- 
rous, being  narcotic  and  very  acrid. 


ORDER  XXXVI. 
CYCADE^. 

Characters.— Trees  with  an  unhranched  stem  and 
pinnated  leaves  with  paraUel  veins,  resembling  Palms, 
increasing  by  a  single  terminal  bud  ;  dioecious  ;  female 
flowers  in  cones,  or  consisting  of  naked  ovules  (desti- 
tute of  ovary)  on  the  margins  of  imperfect  leaves. 

Ex-MMPLES.— Cycas,  Zamia.  Sago  Palm  ( Cycas  «V- 
cinalis)  furnishes  a  kind  of  sago,  obtained  from  the  soft 
central  part  of  the  tree. 


ORDER  XXXVII. 
SALICINE.E. 
Included  In  the  Amentacea,  Juss. 


Characters.— Trees  or  shrubs,  with  simple  alter- 
nate stipulate  leaves,  and  dicecious  flowers  on  an  amen- 
tum •  stamens  2  to  20,  at  the  base  of  a  scale ;  ovary,  at 
the  base  of  a  scale,  1-  or  2-celled,  with  many  erect  o- 
vules  attached  to  two  parietal  placenta  about  the  base 
of  the  cell;  style  absent,  or  very  short;  stigmas  2  ;  pe- 
ricarp an  elongated  dehiscent  capsule,  1-  or  2.celled, 
and  2-valved,  many-seeded ;  seeds  comose  (hairy). 
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Examples. — This  family  consists  of  Willow  (Salix) 
and  Poplar  (^Populus), 

Medicinal  Properties, — The  bark  in  the  Salici- 
neae  is  generally  astringent  and  bitter.  The  bark  of 
common  White  Willow  (Salix  alba)  has  been  recom- 
mended as  a  substitute  for  Cinchona  Bark.  It  con- 
tains a  peculiar  principle,  Salicine,  resembling  Quina. 
Some  species  have  barks  with  nearly  as  much  tannin 
as  the  Oak. 

Officinal  Plants. 

Salix  alba. 
Salix  fragilis. 
Salix  caprea, 

ORDER  XXXVIII. 
BETULINE^. 

Included  in  the  Amentacew,  Juss. 

Characjers. — This  family  resembles  the  last,  but 
has  monoecious  flowers,  sometimes  in  the  male  flower 
a  calyx  of  several  divisions,  a  2-celled  ovary,  with  one 
pendulous  ovule  in  each  cell ;  and  the  pericarp  a  mem- 
branous indehiscent  1-celled,  1-seeded  nut. 

Examples— Birch  (Betula),  Alder  (Alnus). 

The  Betulinese  contain  tannin  in  their  barks,  which 
are  also  somewhat  tonic. 

l  2 
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ORDER  XXXIX. 
MYRICKSD. 

Characters  Trees  or  shrubs,  with  alternate  sim- 

pie  leaves,  often  dotted  ;  unisexual  flowers,  on  an  a- 
mentum ;  a  1 -celled  i-seeded  ovary,  with  an  erect 
ovule,  surrounded  by  several  hypogynous  scales,  which 
in  some  become  fleshy ;  in  others,  the  pericarp  is  dry 
and  dehiscent. 

Examples,— Sweet  Gale,  or  Dutch  Myrtle  {Myrica 
gale).  The  berries  of  Myrica  ceiifera  furnish  a  kind 
of  wax. 


ORDER  XL. 
EUPHORBIACEiE. 


Characters.— Herbs,  shrubs,  or  trees,  with  simple 
(generally  stipulate)  leaves,  and  a  milky  acrid  juice  in 
many,  especially  the  herbaceous  kind ;  flowei-s  monoe- 
cious or  dioecious,  solitary,  in  clusters,  or  within  a  com- 
mon involucre ;  calyx  inferior,  of  several  (often  5  or 
10)  divisions,  of  which  the  more  interior  are  sometimes 
petaloid  ;  stamens  free  or  united  ;  female  flowers  with 
a  calyx  resembling  that  of  the  male  flowers ;  ovary 
superior,  sessile,  or  with  a  stalk,  generally  3-celled, 
and  with  3  sides  (rarely  2,  or  more  than  3  ceUs),  each 
ceU  with  1  or  2  suspended  ovules;  styles  generally  3 ; 
pericarp  sometimes  fleshy  exteriorly,  3-celled  (2  or 
more  than  3  cells  occasionally),  the  cells  dehiscent, 
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1-  or  2-seeded,  2-valved,  and  separating  from  each 
other  with  elastic  force ;  embryo  in  the  interior  of  a 
fleshy  albumen. 

Examples. — Butcher's  Broota  (^Ruscus  aculeatus). 
Sun-spurge  or  Little-good  [Euphorbia  helioscopa),  Cas- 
tor-oil plant  (Hicinus  communis),  Box-wood  (Suxus 
sempervirens). 

Economical  Properties. — The  latropha  manihot, 
or  Mandiocca,  furnishes  Cassava  and  Tapioca,  two  va- 
rieties of  starch,  well  known  for  their  nutritious  pro- 
perties. The  root  contains  a  very  large  quantity  of 
starch,  mixed,  however,  with  an  extremely  acrid  poi- 
sonous milky  juice  :  the  poisonous  principle  is  very 
volatile  and  is  removed  by  washing  and  by  heat.  The 
root  is  reduced  to  a  pulp  or  paste,  by  being  bruised  or 
grated ;  the  paste  is  pressed  in  bags,  to  squeeze  out  the 
juice  which  contains  the  poisonous  principle,  and  re- 
peatedly washed  with  water,  when  cassava  remains. 
The  water  with  which  the  cassava  has  been  washed, 
according  to  Richard,  deposits  a  white  farinaceous 
powder,  which  is  tapioca.  Dr  A.  T.  Thomson  applies 
the  term  Tapioca  to  the  matter  which  is  here  called 
Cassava. 

Medicinal  Properties. — The  Euphorbiacese  are 
important  in  a  medicinal  point  of  view.  They  are,  in 
general,  very  acrid  and  irritating  ;  these  properties  re- 
side in  the  milky  juice  in  which  they  abound.  The 
acrid  principle,  however,  is  very  volatile,  and  easily  ex- 
pelled by  heat.  Gum  euphorbium  is  the  produce  of 
Euvhorbia  officiriarum,  and  also  of  E.  antiquorum  and 
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E.  canariensis ;  it  is  an  active,  indeed  violent  emetic, 
cathartic,  hydragogue,  and  errhine.  Tlie  thick  oil  in 
the  seeds  of  Caper  Spurge  (Euphorbia  latJiyris),  and  in 
those  of  E.  cyparissias,  has  similar  properties.  The 
roots  of  Euphorbia  ipecacuanha,  E,  sylvatica,  E,  gerar- 
diana,  E.  cyparissias,  and  E.  pithyusa,  are  said  to  be 
excellent  substitutes  for  Ipecacuanha.  The  bark  of 
Croton  cascarilla  is  tonic  and  stimulant,  and  an  agree- 
able carminative  :  some  refer  the  bark  commonly  called 
cascarilla  to  Croton  eleutheria.  Merciirialis  annua  is 
emollient  and  laxative.  The  expressed  oil  of  the  seeds 
of  Croton  tiglium  (Croton  oil)  is  a  drastic  purgative ; 
the  seeds  were  formerly  called  "  grana  molucca." 
Croton  tinctorium  funiishes  a  kind  of  turnsol.  Lac  is 
the  produce  of  Croton  laccifeiiim.  The  leaves  of  Box 
(Buxus  sempervivens)  are  sudorific  and  laxative.  The 
expressed  oil  (which  may  be  obtained  also  by  decoc- 
tion) of  the  seeds  of  the  Ricinus  communis  or  Palma 
Christi  is  a  mild  purgative,  well  known  by  the  name  of 
castor  oil.  The  acrid  principle  which  this  oil  contains 
is  expelled  by  being  subjected  to  a  moderate  heat. 
The  seeds  of  the  Anda  Gomesii  are  also  purgative  ; 
those  of  the  latropha  curcas  are  violently  cathartic. 
Caoutchouc  is  furnished  by  the  Hevea  guyannensis,  and 
several  other  plants  in  this  family. 

Officinal  Plants. 
Euphorbia  oflScinarum.  Croton  tiglium. 

Croton  cascarilla.  Ricinus  communis. 

Poisonous  Properties. — Many  plants  in  this  family 
are  very  active  poisons :  the  milky  juice  in  which  they 


APETALEJE. 


247 


abound  is  very  deleterious,  and  almost  all  are  more  or 
less  dangerous ;  many  of  the  valuable  medicines  which 
we  find  in  this  family  would  be  poisonous  in  large 
doses.  The  Manchin  Eel  tree  (Hippomane  manchinella), 
which  is  said  to  be  capable  of  poisoning  persons  who 
may  happen  to  sleep  beneath  it,  is  in  this  family,  Dr 
Hooker  mentions  that  Irish  Spurge  {Euphorbia  hibei^- 
na)  "  is  extensively  used  by  the  peasantry  of  Kerry 
for  poisoning  or  rather  stupifying  fish,  in  the  same 
manner  as  the  exotic  E.  piscatoria.  So  powerful  are 
its  qualities,  that  a  small  creel  or  basket  filled  with  the 
bruised  plant,  suffices  to  poison  the  fish  for  several 
miles  down  a  river."  The  juice  of  ExccBcaria  Agal- 
locha,  and  of  Hura  crepitans,  is  very  deleterious.  The 
fruit  of  Hycennnche  glohosa,  according  to  Dr  Ainslie,  is 
used  at  the  Cape  of  Good  Hope  to  poison  hyenas. 
The  various  species  of  latropha,  and  indeed  most  of 
the  plants  in  this  family,  are  highly  poisonous. 

ORDER  XLI. 
URTICE^. 

Characters. — Trees  or  herbs  with  alternate  stipu- 
late leaves ;  flowers  monoecious  or  dioecious,  in  clusters 
or  in  heads  ;  calyx  sometimes  monosepalous,  deeply 
divided,  sometimes  polysepalous,  generally  persistent, 
accompanying  the  fruit ;  stamens  about  4  or  3  at  the 
base  of  the  calyx ;  ovary  superior,  1-  or  2-celled,  each 
cell  1-seeded,  1  or  2  stigmas  ;  pericai'p  an  indehiscent 
drupe  or  achenium,  often  with  the  calyx  surrounding 
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it;  female  flowers  often  in  the  internal  part  of  a  hol- 
low receptacle  or  involucre,  which  becomes  fleshy,  or 
placed  upon  this  receptacle  forming  a  fleshy  head 
seed  destitute  of  albumen. 

Examples. — Hop  {Humuhis  lupulus)  ;  the  Banyan 
tree  (Ficus  religiosa)  ;  Fig  (Ficus  carica)  ;  Nettle  (  Ur- 
tica  dioica) ;  the  well  known  plant  which  furnishes 
Hemp  ( Cannabis  saliva) ;  Mulberry  (Morns  nigra). 
The  bark  of  Morus  papyrifera  {Broussonetia  p.)  fur- 
nishes the  paper  of  the  Chinese. 

There  are  three  divisions  in  this  family ;  1.  the  true 
Urticese,  Avith  1-celled  ovaries,  erect  ovules,  fruit  dry, 
and  flowers  in  a  raceme  or  panicle,  exemplified  in  Ur- 
tica  and  Hnmulus ;  2.  the  Ulmaceaj  ( Ulrmis),  with  2- 
celled  ovaries  and  pendulous  seeds ;  and,  3.  the  Arto- 
carpetB  (Artocarpus),  with  the  floAvers  in  fleshy  heads, 
ovules  suspended,  and  fruit  a  fleshy  receptacle  with 
nuts  in  fleshy  calyces,  or  a  fleshy  receptacle  or  invo- 
lucre enclosing  the  pericarps  or  acheniums  (Ficus J. 

Economical  Properties. — The  true  Urticese  con- 
tain no  plants  useful'  in  domestic  economy  except  the 
Hop  {Humulus  lupulus),  Avhich  is  valued  in  brewing 
for  the  bitter  quality  of  its  strobili  or  cones.  The 
ARTOCARPEiE  contain  the  Bread-fruit  tree  (Artocarpus 
incisa),  the  fruit  of  which  is  a  valuable  article  of  food 
in  some  tropical  countries;  the  Fig-tree  (Ficus  carica) ; 
the  Mulberry-tree  (Morns  nigra),  Morus  tinetoria,  the 
wood  of  Avhich  yields  fustic,  a  yellow  die ;  the  Cow- 
tree  (Palo  de  Vacca  or  Galoctodendron  utile),  which 
furnishes  abundantly  a  nutritious  juice  resembling  milk. 
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ORDEH  XLIII. 
LAURINEiE. 

Characters. — Trees  or  shrubs,  with  firm,  coria- 
ceous, and  persistent,  alternate  leaves,  seldom  lobed, 
and  generally  smooth  and  shining ;  inflorescence  an 
umbel  or  panicle ;  calyx  monosepalous,  with  6  (rarely 
4)  divisions  ;  stamens  perigynous,  with  glands  at  the 
base,  from  6  to  9,  of  which  the  3  inner  are  abortive  ; 
anthers  2  or  4-celled,  dehiscing  by  a  longitudinal  lid  or 
valve  which  opens  from  the  base  to  the  apex  ;  ovary 
superior,  1-celled,  1-seeded  ;  ovule  pendulous;  style 
and  stigma  simple ;  pericarp  a  drupe,  of  which  the  base 
is  enveloped  by  the  persistent  calyx ;  seed  without  al- 
bumen ;  cotyledons  thick  ;  embryo  inverted. 

Examples. — Common  Sweet  Bay  {Lauras  nobilis), 
Cinnamon-tree  (Z.  cinnamomum) .  Found  chiefly  with- 
in the  tropics. 

Economical  Properties  The  use  of  the  bark  of 

Laurus  cinnamomum  as  a  spice  is  well  known. 

Medicinal  Properties  All  the  parts  of  those 

plants  contain  an  aromatic  volatile  oil,  which  renders 
tliem  warm  and  carminative.  The  Laurus  cinnamo- 
mum is  astringent,  tonic,  and  cordial ;  its  volatile  oil  is 
powerfully  stimulant.  Laurus  malabrathum,  L.  cupii- 
laris,  and  several  other  species,  furnish  a  kind  of  cin- 
namon.   The  bark  and  flower  buds  of  Laurus  cassia 
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have  similar  properties.  Camphor  is  ohtained  from 
the  wood  of  Laurus  camphxyra  *  ;  it  is  narcotic  and 
diuretic.  Laurel  leaves,  from  the  Laurus  nobilis,  are 
narcotic  and  carminative ;  they  contain  hydrocyanic 
acid.  The  berries  with  their  fixed  oil  are  of  a  similar 
character.  The  wood  and  bark  of  Sassafras  (^Lmutus 
Sassafras)  are  diaphoretic  and  diuretic. 

Officinal  Plants. 

Laurus  cinnamomimi.  Laurus  nobilis. 

Laurus  cassia.  Laurus  sassafras. 

Laurus  camphora. 

ORDER  XLIV. 
CHBNOPODEiE. 

Atriplices,  Juss. 

Characters.  —  Shrubs  or  herbs,  with  alternate 
leaves  (rarely  opposite),  without  stipules ;  flowers  small, 
occasionally  unisexual ;  calyx  monosepalous,  persistent, 
with  2,  4,  or  5  deep  divisions ;  stamens  perigynous,  of 
the  same  number  as,  or  fewer  than,  the  segments  of 
the  calyx,  to  which  they  are  opposite ;  ovary  superior, 
1-celled,  1-seeded  ;  ovule  erect ;  style  of  2  or  4  divi- 
sions ;  pericarp  thin  and  membranous,  rarely  fleshy  ; 
embryo  curved  round  mealy  albumen. 

Examples. — Spinach  (Spinacia  oleracea),  Beet  {Be- 


•  It  is  mostly  obtained  from  the  Drj/obalanops  camphora. 


See  Guttiferie. 
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Cecropia  peltata,  it  is  said,  is  one  of  the  plants  wliich 
aiFord  caoutchouc  ;  this  is  also  obtained  from  Ficm 
elastica  in  this  order,  and  from  some  Apocyneaeand 
Euphorbiacese. 

MEDiciNAii  Properties. — The  Mulberry  is  cooling 
and  laxative,  and  contains  a  considerable  quantity  of 
mucilage.  The  Hop  is  narcotic,  sedative,  and  diuretic. 
The  virtues  depend  on  a  peculiar  principle  called  lupu- 
lin.  The  bark  of  the  Elm  (  Ulmus  campestris)  is  deemed 
diuretic.  The  Fig  is  a  demulcent  and  gentle  laxative. 
Contrajerva  root  is  obtained  from  Dorstenia  contrajerva: 
it  is  sudorific  and  tonic. 

Officinal  Plants. 

Humulus  luj)ulus.  Ficus  carica. 

Ulmus  campestris.         Dorstenia  contrajerva. 

Morns  nigra. 

Poisonous  Properties. — The  leaves  of  Nettles 
(  Urtica  urens,  U.  dioica,  and  U.  pilulifera)  are  covered 
with  hairs,  which  are  the  excretory  ducts  of  glands 
situated  at  the  bases  of  the  hairs ;  the  pain  and  irrita- 
tion caused  by  their  sting  arise  from  the  fluid  of  the 
gland  being  poured  into  the  skin.  Urtica  stimulans 
and  Z7.  crenulata  produce  similar  eflFects,  but  are  mucli 
more  violent.  The  Upas  of  Java  (Antiarris  toxicaria) 
is  one  of  the  most  deadly  poisons  laiown.  It  is  said 
that  a  single  seed  introduced  into  the  cellular  tissue  of 
a  dog  is  sufficient  to  kill  the  animal.  Its  poisonous  pro- 
perties seem  to  depend  on  Strychnine,  the  same  alka- 
line principle  which  characterizes  Nux  vomica.  The 
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Upas  belongs  to  the  Artocarpese,  many  of  wliicli  con- 
tain an  acrid  milky  juice.  The  juice  of  Ficus  toxicaria 
is  very  poisonous.  The  emanation  from  a  Hemp  or  a 
Hop  plantation  is  said  to  be  injurious  :  the  leaves  of 
the  former  are  narcotic  in  a  high  degree. 

ORDER  XLII. 
MYRISTICE^. 

Characters. — Trees  with  entire  alternate  leaves, 
dioecious,  with  a  3-lobed  calyx ;  stamens  monadel- 
phous;  anthers  4  to  12,  sometimes  united;  ovary  su- 
perior, 1-celled,  1-seeded ;  ovule  erect;  style  short, 
with  2  stigmas,  or  1  lobed  stigma ;  pericarp  a  kind  of 
drupe  or  berry,  2-valved,  with  a  seed  enclosed  in  an 
arilliis  in  many  narrow  slips,  and  having  an  oily  or 
fleshy  albumen. 

Examples. — Nutmeg-tree  {3Tyristica  moschatci),  a 
native  of  the  Molucca  Islands,  and  now  cultivated  in 
Sumatra. 

Medicinal  Properties. — Nutmeg  and  Mace  are 
the  produce  of  the  Myristica  moschata.  Nutmeg  is  the 
kernel  or  seed  with  the  albumen,  and  Mace  is  the 
fleshy  arillus  which  envelopes  the  seed.  They  are 
aromatic  (forming  an  agreeable  spice),  stimulant,  car- 
minative, and  narcotic  in  large  doses  ;  and  furnish  an 
expressed  and  a  volatile  oil. 


Officinal  Plant. 
Myristica  moschata. 
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this  family  are  purgative,  emetic,  and  astringent.  This 
latter  property  also  resides  in  the  young  leaves  ;  these 
liave  a  sharp  acidulous  taste.  Polygonum  bistorta  has  a 
place  in  the  pharmacopoeias  as  astringent  and  tonic ; 
the  root  contains  tannin,  gallic  acid,  and  oxalic  acid. 
The  root  of  Water  Dock  [Rumex  aquaticus)  is  power- 
fully astringent,  and  was  formerly  used  in  cases  of 
scurvy,  under  the  name  of  Herha  britannica.  The 
leaves  of  Common  Sorrel  {R.  acetosa)  are  refrigerant 
and  diuretic  ;  they  have  an  acid  taste,  and  contain  bin- 
oxalate  of  potassa  and  tartaric  acid.  M.  Richard  states, 
that  they  are  an  antidote  to  acrid  substances,  as  a  ra- 
nunculus, the  elfects  of  which  they  almost  instantly 
neutralize.  R.  acutus,  R.  scuiatus,  R.  acetosella,  and 
several  others,  are  used  in  the  same  way  as  Sorrel  in 
diflFerent  countries.  Common  Dock  (i?.  patientid)  is 
astringent,  stomachic,  and  purgative,  and  is  recom- 
mended by  Dr  A.  T.  Thomson  in  ichthyosis.  R.  cris- 
pus  and  R.  obtusifolius  have  similar  properties.  The 
most  useful  plant  in  the  Polygonese  is  Rheum  pahna- 
titm,  the  root  of  which  furnishes  rhubarb,  a  favourite 
and  useful  stomachic  and  purgative,  and  also  astringent. 
Wave-leaved  Rhubarb  {Rheum  undulatum)  is  also  be- 
lieved to  furnish  some  of  the  rhubarb  of  commerce. 
There  are  three  kinds  of  rhubarb,  Russian,  Turkey, 
and  Chinese  rhubarb.  Its  virtues  are  said  to  be  de- 
pendent on  a  peculiar  principle  called  rheumine ;  it 
also  contains  a  yellow  colouring  matter  called  rhabarb- 
arine,  oxalate  of  lime,  and  gallic  acid.  Other  species 
possess  similar  properties,  as  R.  compactum,  R.  rhapon- 
ticum.      Coccoloba  uvifera  is  powerfully  astringent. 
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Polygonum  hydropiper  has  an  acrid  and  caustic  juice, 
and  is  also  a  rubefacient. 


Polygonum  bistorta. 

ORDER  XL VI. 
THYMELE^. 

Characters. — Shrubs  with  alternate  leaves,  a  mono- 
sepalous,  tubular,  petaloid,  superior,  4-  or  5-cleft  calyx, 
sometimes  persistent ;  stamens  inserted  in  the  tube, 
generally  8  or  4 ;  ovary  superior,  1 -celled,  1 -seeded  ; 
ovule  pendulous ;  style  and  stigma  simple  ;  pericarp  a 
drupe  or  achenium. 

Examples.  —  Spurge  Laurel  {Daphne  mezei^eum ), 
Passerina.  D.  g7iidium  and  P.  tinctoria  furnish  a  yel- 
low dye.  The  Lace-bark  tree  is  a  species  of  Daphne, 
D.  Ictgetto. 

Medicinal.  Properties. — The  inner  bark  of  seve- 
ral species  of  Daphne,  especially  D.  mezereum,  and  also 
the  leaves  and  fruit,  are  extremely  acrid  and  caustic, 
producing  great  heat  in  the  mouth  when  chewed,  and 
being  even  capable  of  exciting  vesication  when  applied 
to  the  skin.    D.  mezereum  is  a  stimulating  diaphoretic, 


Officinal  Plants. 


Rheum  palraatum. 
Rheum  undulatum. 


Rumex  acetosa. 
Rumex  aquatica. 
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ta  vulgaris),  Glasswort  (Salicornia),  Strawberry  Spi- 
nach (Blitum). 

Economical  Properties. — Many  of  tliis  family  are 
favourite  pot-herbs,  as  Garden  Orach,  {Atriplex  hortm- 
sis),  Spinach  {Spinacia  oleracea).  The  roots  of  the 
Beet  and  Mangel  Wurzel  are  much  esteemed  :  the  for- 
mer was  at  one  time  used  in  France  for  the  preparation 
of  sugar.  The  Salsolas  (Saltworts)  and  Salicornias 
(Glassworts)  abound  in  soda,  so  much  used  for  making 
glass  and  soap,  and  for  medicinal  prepai-ations.  The 
soda  of  commerce  is  obtained  principally  from  Salsola 
kali,  S.  soda,  S.  tragus,  Salicornia  herhaeea,  S.  arahica, 
Chenopodium  setigerum,  C.fruticosum,  belonging  to  this 
family ;  Mesemhryanthemum  nudijiorum,  Fvx:us  vesiculo- 
sus,  and  one  or  two  others.  M.  Richard  mentions  that 
the  best  soda  is  obtained  from  Chenopodium  setigerum, 
and  some  species  of  Salsola.  It  is  from  these  that  Sa- 
rilla,  which  contains  a  piu-er  soda  than  Kelp,  is  ob- 
tained. 

Medicinal  Properties. —  Chenopodium  ambrosiodes 
and  C.  hotrys  are  mentioned  by  Richard  as  stimulating 
and  aromatic,  and  are  said  to  be  antispasmodic.  C. 
anthelminticum  furnishes  worm-seed  oil,  considered  a 
good  anthelmintii;  in  North  America.  Petiveria  allia- 
cea  is  considered  in  Brazil  a  powerful  sudorific. 

There  are  no  poisonous  plants  in  this  family. 
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ORDER  XLV. 

POLYGONE^. 

Characters. — Herbaceous  (seldom  woody)  plants, 
with  alternate  leaves,  having  stipules  which  form  a 
thin  membranous  sheath  (ochrea)  round  the  stem ; 
flowers  small,  greenish  (sometimes  coloiu-ed),  often  in 
clusters ;  calyx  inferior,  monosepalous,  in  3,  5,  or  6  di- 
visions, persistent ;  stamens  in  the  bottom  of  the  calyx, 
which  is  there  lined  with  a  perigynous  disk  ;  ovary  su- 
perior, 1 -celled,  1 -seeded  ;  ovule  erect ;  stigmas  2  or  3, 
occasionally  sessile,  sometimes  with  styles  ;  pericarp 
small,  a  triangular  achenium,  enveloped  by  the  calyx 
which  is  sometimes  fleshy  ;  albumen  farinaceous. 

Examples. — Bistort  or  Snakeweed  {Polygonum  bis- 
torta).  Rhubarb  (Bheuni  palmatum),  Sorrel  [Rumex  ace- 
tosa). 

Economical  Properties. — The  seeds  of  Buck- 
wheat (^Polygonum  fagojjyruni)  contain  a  considerable 
quantity  of  starch  and  gluten,  and  are  used  for  being 
made  into  bread  in  Britauny  and  Normandy.  In  Ice- 
land, the  recent  root  of  Bistort  [Polygonum  historta)  is 
eaten  raw,  or  made  into  bread.  In  France  the  leaves 
of  Sorrel  are  used  for  the  table.  The  leaf-stalks  of 
Rhubarb  have  a  pleasant  acid  taste,  and  are  much  used 
for  tai'ts. 

Medicinal  Properties — The  roots  of  many  of 
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but  apt  to  excite  vomiting  and  purging.  Daphne  lau- 
reola  and  Z>.  gnidium  are  of  a  similar  character. 

Officinal  Plant. 
Daphne  mezereum. 

Poisonous  Properties. — M.  Richard  states  that, 
taken  internally,  the  bark  of  Daphne  gnidium  produces 
effects  similar  to  those  of  the  acrid  and  corrosive  poi- 
sons :  he  considers  it  a  very  energetic  poison.  The 
berries  of  D.  laureola  and  of  D.  mezereum  are  deemed 
poisonous. 

ORDER  XLVIL 

V 

AM  ARANTH  A  CEM. 

This  order  contains  the  Amaranth,  Gomphrena,  &c. 
It  is  one  of  little  interest.  The  leaves  of  some  are  mu- 
.  cilaginous. 

ORDER  XLVTIT. 

NYCTAGINE^. 

This  order  contains  the  Marvel  of  Peru  (Mirahilis 
Jalapa,  or  Nyctago  hortensis),  which  was  formerly  sup- 
posed to  be  the  Jalap  plant.  The  roots  of  many  are 
purgative. 
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II.  MONOPETALE^. 

Dicotyledonous  plants  with  a  mynopetalous  corolla. 


I.  HYPOCOROLLEJE. 


Monopetalous  dicotyledonous  plants  tvith  hypogynous  stamens,  mostly 
inserted  in  the  corolla,  and  inferior  ovaries. 


49.  PLANTAGINEiE. 

50.  PLUMBAGINKjE. 

51.  PRIMULACEiE. 

52.  Globularineje. 

53.  OROBANCHEiE. 

54.  ScrophularinejE. 

55.  SOLANE^. 

56.  ACANTHACE^. 


57.  Jasmines. 

58.  VerbenacEjE. 

59.  Labiate, 

60.  BORAGINEiE. 

61.  CONVOIiVULACEiE. 

62.  BlGNONIACE^. 

63.  GENTIANEiE. 

64.  APOCYNEiE. 


ORDER  XTJX. 

PLANTAGINEiE. 

Characters. — Herbs  with  ribbed  leaves,  mostly  ra- 
dical, and  flowers  in  spikes  on  a  scape,  hermaphrodite 
(rarely  unisexual) ;  calyx  persistent,  of  4  divisions  ;  co- 
rolla tubular^  4-lobed ;  stamens  4,  inserted  into  the  co- 
rolla, and  alternate  with  its  segments  ;  ovary  2  (seldom 
4)  celled,  with  a  filiform  style  ;  pericarp  a  2-celled  2- 
valved  capsule,  with  a  transverse  dehiscence. 

Examples. —  Greater  Plantain  (Plantago  major). 
Plantain  Shore-weed  {Littmella  lacicstris).    The  latter 
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of  these  genera  is  monoecious,  and  its  flowers  are  soli- 
taiy. 

Medicinal  Properties.— The  leaves  and  root  of 
Plantago  major  are  slightly  astringent.  The  seeds  of 
P.  arenaria  and  P.  psyllium  are  emollient,  and  contain 
a  large  quantity  of  mucilage  ;  they  were  at  one  time 
used  for  collyria.  They  are  also  used  to  prepare  and 
stiffen  musMns. 

There  are  no  poisonous  plants  among  the  Plantagi- 
neae. 

ORDER  L. 

PLUMBAGINE^. 

Characters. — Herbs  or  shrubs,  with  alternate  or 
radical  leaves  sheathing  at  the  base  ;  inflorescence  a 
spike,  capitulum,  or  sort  of  panicle ;  calyx  tubular  and 
persistent,  plaited  ;  corolla  of  5  divisions,  (sometimes 
very  deep,  almost  polypetalous)  ;  stamens  3  ;  ovary  1- 
celled,  1 -seeded ;  ovule  pendulous,  attached  to  the  apex 
of  a  filiform  podosperm,  which  rises  from  the  bottom 
to  the  top  of  the  cell ;  styles  about  5,  with  the  same 
number  of  stigmas  ;  pericarp  a  capsule,  covered  by  the 
calyx,  sometimes  indehiscent,  or  dehiscing  by  5  valves. 

Examples. — Thrift  or  Sea  Gillyflower  {Statice  ar- 
meria),  Leadwort  (Plumbago  europcea),  Taxanthema. 

Medicinal  Properties. — Many  of  the  plants  in  this 
family  are  acrid  and  astringent ;  Statice  caroliniana  is 
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said  to  possess  the  latter  property  in  a  high  degree. 
The  fresh  leaves  and  root  of  Plumhago  europcea  are 
extremely  acrid  and  caustic ;  the  leaves  are  employed 
in  some  cutaneous  diseases.    P.  scandens  is  also  very 

acrid,  and  is  called  Herbe  du  Diable  in  St  Domingo  

Lindley. 

ORDER  LI. 

PRIMULACE^. 

Characters — Pentandrous  plants  with  a  1 -celled 
ovary,  with  numerous  ovules  on  a  free  central  placenta, 
1  style,  and  a  dehiscent  capsule. 

Examples. — Primrose  {Prhmda  vulgaris),  Water 
Violet  {Hottonia  palustris),  Sow-bread  {Cyclamen  euro- 
pceum),  M^hich  is  eaten  in  Sicily  by  the  wild  boars  : 
this  plant  is  generally  deemed  an  acrid  poison.  This 
family  is  interesting  chiefly  for  the  beauty  of  its  floAv- 
ers,  which  has  rendered  the  Cowslip  {Primxda  veris) 
and  Primrose  sucli  universal  favourites. 


ORDER  LII. 

GLOBULARINEJh}. 

Characters. — Tetrandrous  plants,  with  a  bilabiate 
corolla,  a  l-celled,  1-seeded  ovary,  and  an  indehiscent 
pericai'p  ;  inflorescence  a  capitulum. 

Example. — Blue  Daisy  [Glohularia).    The  leaves 
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of  Globularia  alypum  are  bitter  and  acrid,  and  deemed 
purgative. 

ORDER  LIII. 

OROBANCHEiE. 

Characters. — Leafless,  parasitic  liei'bs,  with  brown- 
ish Scales  on  the  stem  ;  a  persistent  corolla ;  4  didyna- 
moiis  stamens ;  a  1 -celled  ovary,  with  2  or  4  many- 
seeded  parietal  placentae  ;  and  1  style,  with  a  2-lobed 
stigma. 

Examples.  —  Toothwort  (^Lathrcea  squamaria), 
Broom-rape  {^Orohanche  major),  which  is  parasitic  on 
the  roots  of  Broom  and  Fm-ze. 

ORDER  LIV. 
SCROPHULARINE^. 

Personatm,  Linn. — Pediculares  and  Scrophularits,  Juss. — An- 
tirrhincB  and  Rhinanthacece,  De  Cand. 

Characters. — Herbs  (rarely  shrubs),  with  leaves 
mostly  opposite,  and  flowers  sometimes  in  spikes,  but 
variously  arranged ;  calyx  monosepalous,  persistent, 
generally  4  or  5  cleft ;  corolla  deciduous,  more  or  less 
irregular,  imbricated  in  aestivation ;  stamens  2,  or  4  di- 
dynamous,  attached  to  the  corolla;  ovary  2-celled,  ma- 
ny-seeded ;  style  1 ;  stigma  2-lobed ;  pericarp  a  2-celled 
capsule,  dehiscing  by  2  valves,  each  sometimes  bear- 
ing on  the  middle  of  its  internal  surface  one  part  of 
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the  dissepiment,  which  is  formed  of  the  incurved  mar- 
gins of  the  valves,  by  4  valves,  or  by  pores  at  the  up- 
per part  of  each  cell  (Antirrhinum)  ;  seeds  many,  fixed 
to  a  central  placenta,  and  having  a  fleshy  albumen. 

Examples.  —  Speedwell  (  Veronica),  Snap-dragon 
(Antirrhinum),  Foxglove  (Digitalis),  Yellow  Rattle 
(Rhinanthus),  Cow-wheat  [Melampyrum). 

This  family  bears  a  considerable  resemblance  to  the 
Solanese.  The  latter  have  alternate  leaves,  a  regular 
corolla,  and  stamens  equal  in  number  to  the  lobes  of 
the  corolla.  The  Scropludarinese  have  opposite  leaves, 
an  irregular  corolla,  and  2,  or  4  didynamous  stamens. 

Mebicinal  Properties. — These  are  various,  but 
most  of  the  plants  in  this  family  are  somewhat  acrid. 
The  leaves  of  Brooklime  (  Veronica  beccabunga)  are  bit- 
ter, acrid,  and  somewhat  stimulant  and  diuretic;  they 
are  also  deemed  antiscorbutic.  The  leaves  of  Veronica 
officinalis  are  bitter  and  aromatic.  V.  chamcedrys,  V. 
•tmcrium.,  and  V.  spicata,  have  similar  properties.  The 
herbaceous  part  of  Hedge  Hyssop  (Gratiola  officinalis) 
is  an  active  emetic,  diuretic,  and  cathartic,  "  producing, 
in  very  large  doses,  all  the  effects  of  an  ii'ritative  poi- 

gon."  Dr  A.  T.  TJiomson.    Its  properties  reside  in  a 

bitter  matter  of  a  resinous  character.  Knotty-rooted 
Figwort  (Scrophularia  nodosa)  has  a  place  in  the  Phar- 
macopoeias as  diuretic  and  sedative,  and  S.  aquatica  is 
purgative :  they  are  seldom  if  ever  used.  The  most 
notable  plant  in  this  family  is  Purple  Foxglove  (Digi- 
talis  purpurea)  ;  the  leaves  and  seeds  of  this  plant  are 
powerfully  sedative  and  diuretic,  and  the  various  pre- 
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parations  are  deemed  of  great  value  when  it  is  wished 
to  diminish  the  force  of  the  circulation,  and  lessen 
the  heart's  action.  Its  properties  are  said  to  depend 
on  an  alkaline  principle,  which  has  received  the  name 
of  Digitaline.  Eye-bright  {Euphrasia  officinalis)  is 
bitter  and  slightly  aromatic,  and  was  formerly  used  in 
diseases  of  the  eye. 

Officinal  Plants. 
Veronica  beccabunga.        Scrophularia  nodosa. 
Gratiola  officinalis.  Digitalis  purpurea. 

Poisonous  Properties.— G^r-a^2o/a  officinalis  is  cha- 
racterized by  M.  Richard  as  a  dangerous  plant,  and 
Digitalis  is  poisonous  ;  it  may  be  considered  an  acro- 
narcotic  or  sedative  poison. 


ORDER  LV. 
SOLANE^. 

Characters.— Herbs  or  shrubs,  with  alternate 
leaves,  and  floM^ers  variously  arranged  ;  calyx  monose- 
palous,  in  5  (rarely  4)  divisions,  more  or  less  deep, 
persistent;  corolla  with  a  plaited  estivation,  rotate,' 
funnel-shaped,  or  carapanulate,  with  the  limb  5-cleft, 
(rarely  4),  regular  (except  in  Verbascum)  ;  stamens  s' 
(occasionally  I  somewhat  abortive),  inserted  in  the  co- 
rolla, and  alternate  with  its  segments  ;  ovary  2-celled 
with  2  many-seeded  placentae;  style  and  stigma  simple' 
pericai-p  a  2-celled  2.valved  capsule  (Datura  is  4.celled 
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and  4-valved),  or  a  berry  2-celled,  or  with  many  cells 
from  enlargements  of  the  placenta ;  embryo  curved,  in 
the  interior  of  a  fleshy  albumen. 

Examples  Henbane  {Hyoseyamus  niger).  Deadly 

Nightshade  or  Dwale  (Airopa  heUadonna),  Potato 
{Solajium  tuberosum).  Tobacco  {Nicotiana  tabacum). 
Nolana  has  a  5-lobed  ovary,  each  lobe  having  1  or  2 
1 -seeded  cells.  Nicotiana  multivalvis  has  several  cells 
external  to  the  2  central  ones  of  the  ovary. 

Economical  Pkoperties. — The  Potato  is  the  fleshy 
tuber  which  grows  on  the  roots  or  subterraneous 
branches  of  Solarium  tuberosum.  It  consists  almost  en- 
tirely of  a  nutritious  fecula,  but  is  said  to  contain  an 
acrid  or  narcotic  principle ;  this,  however,  is  in  a  very 
small  proportion,  and  is  dissipated  by  heat,  as  in  boil- 
ing or  roasting.  The  tubercles  of  *S'.  montanum  and 
S.  Venezuela;  are  of  a  similar  nature. — Richard.  The 
same  author  informs  us,  that  in  some  countries  the 
leaves  of  S.  nigrum  are  boiled  and  eaten  in  the  same 
manner  as  Spinach,  and  that  the  fruit  is  also  much 
used  in  some  places.  The  fruit  of  the  Egg-plant  (So- 
lanum  melongena  or  *S'.  escidentum)  is  much  used  as  an 
article  of  food  in  the  West  Indies,  and  in  some  pro- 
vinces in  France.  The  fruit  of  5.  lycopersicum  (To- 
mato or  Love-apple)  is  frequently  used  for  sauces ; 
and  the  fruits  of  other  species  of  Solanum,  belong- 
ing to  the  Tomato  section,  are  eatable.  All  these, 
however,  are  exposed  to  heat  before  being  eaten. 
"  It  is  stated  that  the  poisonous  species  derive  their 
properties  from  the  presence  of  a  pulpy  matter  which 
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surrounds  the  seeds;  and  that  the  wholesome  kinds 
are  destitute  of  this  pulp,  their  fruit  consisting  only  of 
what  botanists  call  the  Sarcocarp ;  that  is  to  say,  the 

centre  of  the  rind  in  a  more  or  less  succulent  state.'  

Lindley.  The  dried  berries  and  seeds  of  Capsicum  an- 
nuum  are  known  by  the  name  of  Cayenne  Pepper ; 
they  are  hot,  pungent,  and  aromatic,  and  are  used  as  a 
condiment.  C.frutescens  and  C.  baccatum  have  similar 
properties.  The  fruit  of  the  Winter  Cherry  (Physalis 
alkekengi)  is  also  used  as  a  condiment. 


MEDicmAL  Properties — The  general  character  of 
this  family,  in  a  medicinal  point  of  view,  is  narcotic. 
The  root  and  leaves  of  Atropa  belladonna  are  powerful- 
ly narcotic.  Mr  Brandes  discovered  in  this  plant  an 
alkali  (Atropia),  on  which  its  narcotic  properties  de- 
pend, so  extremely  powerful,  that  the  utmost  caution 
is  required  in  experimenting  with  it.  The  chief  use 
of  Belladonna  is  to  dilate  the  pupil  before  the  opera- 
tion  for  cataract  :  abroad,  it  is  used  in  hooping-cough. 
The  herb  and  seeds  of  Henbane  {Hyoscyamus  niger) 
are  also  narcotic,  and  used  in  the  same  way  as  opium, 
where  the  use  of  the  latter  is  inadmissible ;  the  plant  con- 
tains a  peculiar  alkali  {Hyosajama).  H.  albus  and  H. 
aureus  have  similar  properties.  The  extreme  twigs  of 
Woody  Nightshade  or  Bitter-Sweet  {Solanum.  dulca- 
tnara)  are  narcotic,  diaphoretic,  and  diuretic,  but  little 
used  :  an  excellent  bitter  and  tonic,  said  to  be  nearly 
equal  to  that  of  Cinchona,  is  obtained  from  the  Sola- 
numpsevdo-quma,  Solanum  also  contains  a  vegetable 
alkali  (Solanine).  The  herb  and  seeds  of  Thorn  Ap- 
ple (Datura  stramonium)  are  of  a  somewhat  similar  na- 
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ture ;  smoking  the  plant  has  been  recommended  during 
the  paroxysm  of  asthma.  Mr  Brandes  has  found  in 
this  plant  a  vegetable  alkali  {Daturine),  on  which  its 
properties  seem  to  depend.  The  leaves  of  the  Tobac- 
co plant  [Nicotiana  tahacum)  are  narcotic,  cathartic, 
emetic,  diuretic,  or  errhine,  according  to  the  mode  in 
which  they  are  employed.  Their  use  in  the  form  of 
snuflF  or  for  smoking,  is  well  known.  The  fruit  of  Cap- 
sicum annuum  is  an  active  stimulant  and  carminative, 
and  is  said  to  be  destitute  of  any  narcotic  property. 
The  leaves  of  the  Mullein  (Verbascum  thapsus)  are 
gently  anodyne  and  emollient.  The  fruit  of  the  Win- 
ter Cherry  {Physalis  alkehengi)  is  diuretic. 

Officinal  Plants. 
Atropa  belladonna.  Nicotiana  tabacum. 

Solanum  dulcamara.         Verbascum  thapsus. 
Hyoscyamus  niger.  Capsicum  annuum. 

Datura  stramonium. 

Poisonous  Properties.— All  the  plants  of  the  above 
list,  except  the  two  last  and  perhaps  Solanum  dulca- 
mara, are  violent  narcotic  poisons.  The  Mandragore, 
a  powerful  poison,  is  a  species  of  Atropa  {A.  mandra- 
gora)  :  the  root  is  the  most  dangerous  part  of  the 
plant,  but  the  fruit  is  also  poisonous.  The  berries  of 
A.  belladonna  have  sometimes  proved  fatal  to  children. 
The  volatile  oil  obtained  from  the  leaves  of  Tobacco 
is  a  most  virulent  poison,  and  used  by  the  Hottentots 
to  poison  snakes  :  its  effects,  when  applied  to  the 
tongue,  are  almost  instantaneous. 
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ORDER  LVI. 
ACANTHACEiE. 

Characters — This  family  resembles  the  Scrophu- 
larinese.  They  are  distinguished  by  having-  bractese  (3) 
to  each  flower,  a  bilabiate  corolla,  a  capsule  dehiscing- 
with  elasticity  into  2  valves,  and  an  embryo  with 
large  cotyledons,  and  no  albumen.  The  cells  of  the 
ovary  are  2-  or  many-seeded;  ovary  in  a  circular  disk ; 
stamens  2,  or  4  didynamous. 

Acanthus  mollis  is  considered  emollient ;  and  several 
species  of  Justicia  are  reckoned  stomachic  and  antispas- 
modic. 

ORDER  LVII. 
JASMINES. 

Jasminets  and  OleacecB,  Lindley. — OleinecB. 

Characters — Trees  or  shrubs,  with  opposite  leaves, 
simple  or  pinnate,  and  having  their  inferior  surfaces  of- 
ten dotted  ;  inflorescence  a  raceme,  panicle,  or  corymb ; 
flowers  occasionally  dioecious ;  calyx  monosepalous,  of 
4  or  5  teeth  or  divisions,  persistent ;  corolla  regular, 
wiih  a  limb  of  about  4  or  5  divisions  ;  stamens  2,  in- 
serted in  the  corolla ;  ovary  2-celled,  each  cell  2-seed- 
ed ;  style  1 ;  stigma  2-lobed  or  bifid ;  pericarp  a  capsule 
of  2  cells,  each  containing  1  or  2  seeds,  or  a  berry  or 
drupe,  with  from  1  to  4  minute  nuts;  embryo  in  a 
fleshy  albumen. 

m2 
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Examples. — Lilac  {Syringa  vulgaris),  Privet  {Li- 
gustrum  vulgare),  Asli  {Fraxinus  excelsior),  Olive  {Olea 
europcea)  Jessamine  (Jasminum  officinale).  The  Jas- 
minece  have  erect  ovules,  corolla  imbricate  in  aestiva- 
tion, and  of  5  or  more  divisions.  The  Oleace(B  have 
pendulous  ovules,  corolla  valvate  in  aestivation,  and  of 
4  divisions. 

Economical  Properties.— Olive  Oil  is  the  ex- 
pressed oil  of  the  pericarp  of  Olea  europcea,  and  is  the 
only  instance  (except  Melia)  of  a  fixed  oil  being  pro- 
cured from  the  pericarp  :  fixed  oils  are  almost  always 
contained  in  the  seed.  In  some  parts  of  Italy  the  man- 
na which  exudes  from  the  Fraxinus  ornus  is  used  in- 
stead of  sugar.  The  Chinese  give  Tea  an  aromatic 
flavour  by  the  leaves  of  Olea  fragrans.  Oil  of  Jessa- 
mine is  the  produce  of  Jasminum  officinale  and  /. 
grandiforum. 

Medicinal  PROPERTiES.-Olive  Oil  is  demulcent 
and  laxative  ;  it  is  mostly  employed  as  a  vehicle  for 
more  active  medicines,  or  for  ointments.  The  leaves 
are  bitter  and  astringent,  and  have  been  recommended 
as  a  substitute  for  bark  by  M.  Bidot.  The  young  cap- 
sules of  Syringa  vulgaris  are  said  to  be  tonic  and  febri- 
fuge -Richard.  The  leaves  of  Common  Ash  {Fraxi- 
mis  excelsior)  have  similar  properties.  Manna  is  an 
agreeable  laxative,  but  principally  used  along  vnth 
other  medicines  :  it  is  obtained  from  the  Fraxinus  ro- 
tundifolia  as  well  as  from  F.  ornus.  The  flowers  of 
White  Jessamine  {Jaminum  officinale)  were  formerly 


MONOPETALE^ — HYFOCOROLLBifi. 


269 


used  as  antispasmodic ;  they  have  an  agreeable  aroma- 
tic pei'fume. 

Officinal  Plants. 

Olea  eui'opsea. 
Fraxinus  ornus. 

ORDER  LVIII. 

VERBENACE^. 

Characters. — Trees,  shrubs,  or  herbs,  with  oppo- 
site or  whorled  leaves,  corolla  irregular,  often  bilabiate, 
stamens  2,  or  4  didynamous ;  ovary  2-  or  4-celled,  each 
cell  1 -seeded;  pericarp  a  minute  capsule,  or  a  drupe  or 
berry,  indehiscent,  with  2  or  4  cells,  each  1 -seeded. 

Examples.  —  Vervain  (  Verbena  officinalis).  Teak- 
tree  {Tectona  grandis).  Vervain  is  emollient,  but 
scarcely  ever  used  :  it  was  highly  prized  by  the  an- 
cients as  a  remedy  for  a  variety  of  diseases. 

ORDER  LIX. 

LABIAT.E. 

Characters — Herbs  or  shrubs,  with  a  quadrangu- 
lar stem,  opposite  leaves  containing  much  aromatic 
volatile  oil,  and  flowers  in  axillary  whorls ;  calyx  mo- 
nosepalous,  tubular,  with  5  or  10  teeth  or  divisions, 
somewhat  bilabiate,  persistent;  corolla  tubular,  bila- 
biate, the  upper  lip  entire  or  bifid,  the  lower  one  3- 
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lobed,  and  larger  than  the  other ;  stamens  inserted  in 
the  tube  of  the  corolla,  2,  or  more  often  4  didyna- 
mous  ;  ovary  deeply  4-lobed,  each  lobe  1 -seeded  ;  style 
simple,  and  stigma  bifid ;  a  fleshy  disk  at  the  base  of 
the  ovary ;  pericarp,  consisting  of  4  indehiscent  ache- 
niums,  each  1 -seeded,  enveloped  by  the  calyx. 

Examples. — Spearmint  [Mentha  viridis),  Lavender 
(^Lavandula  spica),  Meadow  Clary  or  Sage  (Salvia 
officinalisy. 

Economical  Properties. — All  the  plants  in  this 
family  contain  an  aromatic  volatile  oil,  and  many  of 
them  are  used  as  condiments  or  seasonings,  as  Spear- 
mint (3Ie?itha  viridis),  Thyme  (^Thymm  vidgaris).  Sa- 
vory {Satureia  hortensis),  Basil  {Ocymum  basilicum), 
Sweet  Marjoram  (^Origanum  majorana).  Others  also 
might  be  used,  but  these  are  preferred.  Lavender 
Water,  according  to  M.  Richard,  is  prepared  from  La- 
vandula vera.  Dr  Hooker  states  that  Wood  German- 
der (Teucrium  scorodonia)  has  been  sometimes  substi- 
tuted for  Hops  :  it  is  very  bitter. 

Medicinal  Properties. — The  Labiatse  are  charac- 
terised by  their  strong  penetrating  odour,  owing  to  the 
volatile  oil  which  exists  in  almost  every  part  of  the 
plant,  and  renders  them  stimulant  and  carminative,  and 
by  a  bitter  quality  dependent  on  a  gum-resinous  mat- 
ter, and  which  gives  them  tonic  virtues.  The  latter 
quality  is  predominant  in  Wood  Germander  {Teu- 
crium scorodonia),  and  in  Yellow  Bugle  {Ajnga  clumce- 
pitys).  Their  general  character  is  stimulant  and  carmi- 
native, and  a  few  are  deemed  antispasmodic,  as  Pep- 
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permint  {Mentha  piperita).  The  oil  of  Rosemary  is 
frequently  used  for  liniments  ;  the  oil  of  Origanum  ma- 
Jorana  is  very  acrid  :  Hyssopus  officinalis  and  SatMreia 
tnontana  also  are  acrid.  The  following  are  the  plants 
of  this  family  mentioned  by  the  pharmacopceias  :  they 
are  not  much  used. 

Officinal  Plants. 

Mentha  viridis. 

 i  piperita. 

 pulegium  (Penny-royal). 

Origanum  vulgare  (Common  Marjoram). 

 majoraua. 

Salvia  officinalis  (Garden  Sage). 
Hyssopus  officinalis  (Common  Hyssop). 
Lavandula  spica. 

Marrubium  vulgare  (White  Horehound). 
Melissa  officinalis  (Common  Balm). 
Rosmarinus  officinalis. 

There  are  no  poisonous  plants  among  the  Labiatse. 

ORDER  LX. 
BORAGINEiE. 

Asperifoliw,  Linn. 

Characters.  —  Herbs  (rarely  shrubs)  with  round 
stems  and  alternate  leaves,  which  are  covered  with 
stiff  hairs,  arising  from  a  hard  and  persistent  base. 
Flowers  often  in  unilateral  spikes  or  racemes;  calyx 
inonosepalous,  of  5  (seldom  4)  divisions  more  or  less 
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deep,  persistent ;  corolla  mostly  regular,  5-  (rarely  4-) 
cleft,  with  imbricated  aestivation,  often  with  5  appen- 
dages at  the  orifice  of  the  tube  ;  stamens  inserted  in  the 
corolla,  of  the  same  number  as,  and  alternate  with,  its 
segments;  ovary  4-lobed,  each  lobe  or  cell  1-seeded, 
ovules  pendulous,  style  1,  stigma  simple  or  2-lobed 
pericai-p  soiuetimes  a  4-celled  4-seeded  berry  or  cap- 
sule, mostly  of  4  acheniums,  separate,  or  united  at  the 
base  ;  seed  destitute  of  albumen. 

ExARiPLES. — Viper's  Bugloss  (Echium  vulgare),  Bo- 
rage {Borago  offichialis),  Common  Comfrey  {Symphy- 
tum officinale).  Anchusa  ti?wtoria,  Onosma  echioides, 
Lithospermum  tinctorium,  and  Echium  rubnim,  are  used 
by  dyers  ;  their  roots  are  known  by  the  name  of  Orca- 
nette. — RicJiard. 


Medicinal  Properties. — These  ai-e  not  of  much 
interest.  TJie  roots  and  leaves  of  the  Boragineae  con- 
tain a  considerable  quantity  of  mucilage  ;  and  this  seems 
to  be  the  leading  character  of  the  order.  Hound's 
Tongue  {Cijnoglossum  officinale)  is  emollient,  and  ano- 
dyne from  a  narcotic  principle.  Borago  offici?ialis  is 
emollient  and  slightly  diaphoretic  and  diuretic  ;  it  con- 
tains nitrate  of  potassa.  Comfrey  (Symphytum  offici- 
nale and  S.  tuberosum)  contains  mucilage  very  abun- 
dantly. Lungwort  (Pulmonaria  angustifolia)  resem- 
bles Borage  in  its  properties.  Dyers'  alcanet  {Anchusa 
tinctoria)  has  a  place  in  the  pharmacopoeias,  but  is  only 
used  as  a  coloui'ing  matter  for  oils  and  ointments. 


Officinal  Plant. 
Anchusa  tinctoria. 
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with  imbricated  aestivation,  and  deciduous  ;  stamens 
generally  5,  insex'ted  upon  the  corolla;  ovary  simple,  1- 
or  2-celled,  many  seeded ;  style  simple  or  bifid ;  stigma 
2-lobed,  or  2  stigmas;  pericarp  a  1-  or  2-celled,  many 
seeded  capsule,  generally  2-valved,  with  a  central  pla- 
centa when  there  are  2  cells,  and  2  parietal  placentae 
where  there  is  only  1  cell. 

ExAJMPiiES. — Centaury  {ErytlircEa  centaurium),  Buck- 
bean  or  Marsh  Trefoil  {Menyanihes  trifoliata),  Field 
Gentian  (^Gentiana  campestris). 

Medicinal  Properties. — Bitterness  is  the  pre- 
vailing property  of  this  order ;  the  plants  it  contains 
are  generally  tonic  and  stomachic.    Yellow  Gentian 
(  Gentiana  lutea)  is  much  employed  in  medicine  on  ac- 
count of  these  valuable  qualities  :  the  root  is  the  part 
used.     G.  purpurea  and  G.  punctata  possess  similar 
properties,  and  are  used  in  Germany ;  and  G.  amarella, 
G.  cruciata,  G.  campestris,  Erythrcea  centaurium,  and 
Menyanihes  irifoliata  are  also  bitter,  but  little  used. 
Erythrcea  is  the  Chironia  centaurmm  of  the  pharmaco- 
poeias ;  the  flowering  tops  are  the  parts  used,  and  are 
deemed  antiseptic  as  well  as  bitter.    Menyanthes  trifo- 
liata is  also  reckoned  diuretic  and  purgative ;  the  leaves 
are  the  officinal  parts.    Worm-grass  {Spigelia  mari- 
landica)  is  purgative  and  anthelmintic. 

Officinal  Plants. 
Gentiana  lutea. 
Chironia  centaurium. 
Menyanthes  trifoliata. 
Spigelia  marilandica. 
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ORDER  LXIV. 
APOCYNEJi. 

ApocynecB  and  Asclepiadece,  Lindley  ;  Strychnece,  De  Cand. ; 
Vincece,  De  Cand. 

Characters. — Milky  herbs,  shrubs,  or  trees,  with 
opposite  or  whorled  leaves  without  stipules  ;  calyx  mo- 
nosepalous,  of  5  divisions,  persistent ;  corolla  regular, 
5-lobed,  sometimes  with  appendages  at  the  orifice  of 
the  tube,  deciduous  ;  stamens  5,  inserted  upon  the  co- 
rolla, sometimes  monadelphous  and  surrounding  the 
ovary,  the  anthers  close  to  the  stigma ;  pollen  some- 
times pulverulent,  sometimes  united  in  masses,  occa- 
sionally adhering  to  some  projections  of  the  stigma ; 
ovaries  2  (rarely  1  from  the  union  of  the  two),  many- 
seeded,  with  the  seeds  attached  to  a  longitudinal  pla- 
centa at  the  ventral  suture  of  each  cell ;  styles  some- 
times united  at  the  apex  into  1  stigma,  often  short; 
pericarp  a  follicle,  of  which  there  are  2,  or  sometimes 
only  1  (rarely  a  berry),  dehiscing  by  a  longitudinal 
suture  ;  seeds  with  an  embryo  in  a  small  fleshy  albu- 
men, some  having  an  appendage  of  downy  hairs. 

This  family  has  been  divided  into  two  sections ;  the 
AsclejnadecB,  which  have  the  stamens  united,  the  orifice 
of  the  corolla  with  five  appendages,  and  the  pollen  in 
masses ;  and  the  true  Apoa/nece,  with  the  stamens  dis- 
tinct, the  orifice  of  the  corolla  generally  naked,  and  the 
pollen  pulverulent. 

Examples  1.  Asclepiadece  ;  Swallow-wort  (Ascle- 


MONOPETALE;^: — HYPOCOROLLEiE. 


ORDER  LXT. 

CONVOLVULACEiE. 

Characters. — Herbs  or  shrubs  with  slender  twin- 
ing stems,  alternate  leaves  Avithout  stipules,  and  axil- 
lary or  terminal  flowers ;  calyx  of  5  deep  divisions,  per- 
sistent;  corolla  regular,  generally  plaited,  with  the 
limb  entire  or  5  lobed  ;  stamens  5,  inserted  in  the  low- 
er part  of  the  corolla,  and  alternate  with  its  lobes  ; 
ovary  simple,  2  or  4  celled,  each  cell  having  a  few 
erect  ovules ;  style  simple,  or  of  several  divisions  ;  pe- 
ricarp a  capsule  2  or  4  celled,  enveloped  by  the  calyx; 
embryo  curved,  in  a  fleshy  albumen,  and  with  the  co- 
tyledons plaited  or  shrivelled. 

This  family  is  distinguished  from  the  Boraginese  by 
the  plaited  corolla,  capsular  pericarp,  and  structure  of 
the  embryo. 

Examples. — Bindweed  (  Convolvulus  sepium),  Dod- 
der (^Cuscuta  epithymum). 

Economical  Properties — The  Sweet  Potato  is  the 
root  of  Convolvulus  batatas  /  it  contains  an  abundant 
quantity  of  starch,  being  used  as  an  article  of  food, 
and  is  destitute  of  that  resinous  principle  and  violent 
purgative  quality  which  reside  in  the  roots  of  most  of 
the  Convolvulace* ;  the  root  of  C.  edulis  is  also  edible. 


Medicinal  Properties.— The  valuable  properties 
md  in  this  family  reside  in  the  genus  Convolvulus. 

m3 
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The  roots  contain  an  acrid  juice,  which,  when  dried  in 
the  sun,  furnishes  a  resinous  matter,  as  in  the  Scam- 
mony  (  C.  scammonia),  which  is  a  well  known  and  pow- 
erful cathartic.  The  powdered  root  of  Jalap  (^C.  ja- 
lapd)  is  another  valuable  cathartic  obtained  from  this 
family.  Turbith  root,  obtained  from  C.  turpethum,  is 
also  a  drastic  piu'gative  ;  and  M.  Richard  states  that 
C.  mechoacan,  C.  sepium,  C.  soldanella,  C,  althceoides, 
and  C.  arvensis,  have  similar  properties. 

Officinal  Plmits. 
Convolvulus  jalapa. 
Convolvulus  scammonia. 

ORDER  LXII. 
BIGNONIACE^. 

An  order  of  little  interest,  except  for  the  beauty  of 
their  flowers  ;  tlie  Trumpet  flower  {Bignonia  chica)  is 
an  example.  The  corolla  is  irregular,  the  capsule  2- 
celled  with  a  central  many-seeded  placenta,  and  seeds 
winged. 

ORDER  LXIII. 
GENTIAN.E. 

Characters.— Herbs  (rarely  slu-ubs)  with  opposite 
sometimes  sessile  leaves  ;  calyx  monosepalous,  of  5  di- 
visions, persistent ;  corolla  regular,  tubular,  of  3  lobes, 
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Poisonous  Properties — The  acrid  juice  in  which 
the  plants  of  this  family  abound  is,  in  many  cases,  ex- 
tremely poisonous.  The  leaves,  bark,  and  wood  of 
the  Oleander  or  Rose-bay  {Nerium  oleander)  possess 
an  extremely  subtile  and  powerful  poisonous  principle, 
which,  it  is  said,  has  proved  fatal  to  persons  who  have 
merely  been  exposed  to  the  emanations  of  the  tree  for 
some  time.  The  root  of  Nerium  odorum  is  also  poison- 
ous. The  seeds  of  Strychnos  nux-vomica  are  poisonous 
in  a  high  degree  :  the  poison  seems  to  exert  its  action 
chiefly  on  the  spinal  marrow  and  muscles  connected 
with  it,  producing  locked  jaw  and  tetanus,  and  spas- 
modic contractions  of  the  heart  and  arteries.  The  ac- 
tive principle  is  the  vegetable  alkali  Strychnia,  which 
exerts  a  powerful  action  on  the  animal  economy  even 
in  very  small  doses.  St  Ignatius'  bean  (the  fruit  of 
Strychnos  Ignatia),  S.  colubrina,  and  the  Upas  tieute, 
(with  which  the  Javanese  poison  their  arrows),  owe 
their  poisonous  properties  to  the  presence  of  Strychnia. 
The  Upas  tieute  is  said  to  be  a  species  of  Strychnos. 
The  seed  of  the  Tanghin  tree  {Cerebratanghin),  which 
grows  in  Madagascai-,  is  a  most  powerful  poison. 


2.  PERICOROLLEiE. 

Monopetalms  dicotyledonous  plants,  with  perigynous  stamens. 

65.  StYRACE^.  66.  EBICINEiE. 

67.  CAMPANULACEiE. 
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ORDER  LXV. 
STYRACE^. 

DiospyrecBy  Rich. 

Characters.— Trees  or  shrubs,  with  simple  alter- 
nate leaves  without  stipules,  and  axillary  flowers ; 
calyx  monosepalous,  sometimes  entirely  free  (hypogy- 
nous),  sometimes  united  by  its  base  or  altogether  with 
the  ovary,  of  4  or  5  unequal  divisions,  persistent ; 
corolla  imbricate  in  aestivation,  divided  ;  stamens  in- 
serted on  the  corolla,  with  the  filaments  sometimes  ir- 
regularly united  by  the  base ;  ovary  sometimes  supe- 
rior, sometimes  inferior  or  semi-inferior,  generally  4- 
celled  (3  or  5),  each  cell  having  2  or  4  ovules,  of  which 
half  are  ei-ect,  the  others  pendulous  ;  style  simple,  ge- 
nerally with  a  4-lobed  stigma  ;  pericarp  dry  or  fleshy, 
enclosed  in  the  calyx,  sometimes  with  3  or  4  1 -seeded 
cells,  or  with  1  cell  and  1-seeded  by  abortion;  embryo 
long,  contained  in  a  hard  or  horny  albumen. 

ExAJMPLES. — Benjamin-tree  {Styrax  Benzoin),  Sym- 
plocos,  Alstonia,  Indian  Date  Plum  (Diospyros). 

Medicinal  Properties. — The  balsam  called  Storax, 
exudes  from  incisions  in  the  bark  of  Styrax  officinale : 
it  consists  of  resin  and  benzoic  acid,  and  is  expectorant, 
but  little  used  except  for  its  fragrance.  Gum  ben- 
zoin, which  contains  a  large  quantity  of  benzoic  acid, 
is  obtained  in  a  similai'  manner  from  Styrax  benzoin, 
and  is  of  a  similar  medicinal  character. 
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pias),  Cynanchum,  Mudar  plant  ( Calotropis  Mudarii,  or 
C.  gigantea)  :  2.  ApocynecB;  Periwinkle  ( Vinca  major), 
Dog-'s-bane  (Apocynuni),  Strychnos  nux-vomica,  Urceola 
elastica. 

Economical  Propkrties. — "  We  find  some  nutri- 
tious plants  in  this  family  ;  but  these  are  always  among 
the  herbaceous  species,  at  an  early  period  of  their 
growth,  when  the  ascending  sap,  formed  of  an  abun- 
dant aqueous  juice,  has  not  yet  been  formed  into  pro- 
per juice  by  the  operation  of  vegetation.    Thus,  in 
some  countries,  they  eat  the  young  shoots  of  Periploca 
esculenta,  Apocynum  indicum,  Asclepias  aphylla,  &c.  It 
is  the  same  with  the  pulpy  fruits  of  some  plants  of  this 
family.  The  greater  part  of  them  are  acrid  and  poison- 
ous, but  notwithstanding  some  are  very  agreeable  eat- 
ing, as  the  Couma  and  the  Carina  edulis  in  Nubia,  the 
Strychnos  pseudo-quina  in  Brazil." — Richard.  The 
pulp  of  the  fruit  of  Strychnos  nux-vomica  is  said  to  be 
eaten  without  any  injurious  consequences.    The  Hya- 
hya  or  Milk-tree  of  Demerara  is  the  TaberncBmontana 
utilis  of  this  order.    Caoutchouc  is  obtained  from  it, 
and  abundantly  from  Urceola  elastica.    Asclepias  lacfi- 
fera  yields  abundantly  a  milky  juice,  used  as  food  by 
some  Indians.    The  Kiriaghuna  plant  {Gymnema  lacti- 
ferum,  or  Cow-plant  of  Ceylon),  also  fm-nishes  a  nutri- 
tious milk. 

Medicinal  Properties. — These  are  various.  Most 
of  the  plants  in  this  family  contain  an  acrid  milky 
juice,  and  furnish  valuable  medicines  in  India,  Africa, 
and  America.     Some  are  emetic,  others  purgative, 
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Others  bitter  and  tonic,  and  some  are  narcotic.  The 
leaves  of  Cynanchum  argiiel,  or  C.  oleczfolium  are  often 
mixed  with  senna,  and  they  possess  similar  properties. 
The  concrete  juice  of  C.  monspeliacum  is  violently  pur- 
gative, and  is  sometimes  called  Scammony  of  Montpel- 
lier.  Periploca  secamone  furnishes  Smyrna  Scammo- 
ny. The  roots  of  C.  ipecacuanha  and  Asclepias  curassa- 
vica  are  sometimes  used  instead  of  the  true  Ipecacuan- 
ha root.  The  leaves  of  Periwinkle  (  Vinca  major  and 
V.  minor)  are  gently  purgative  and  diuretic.  The 
Strychnos  ntix-vomica,  or  Rat's-bane,  is  the  only  offici- 
nal plant  in  this  family.  The  seeds  are  the  part  used, 
and  are  powerfully  stimulant,  exerting  their  action 
chiefly  on  the  nervous  system.  The  vegetable  alkali 
strychnia  is  procured  from  them,  and  this  is  considered 
the  best  form  for  the  exhibition  of  the  medicine.  In 
the  plant  it  is  in  combination  with  Igasuric  acid.  St 
Ignatius'  Bean  (*S'.  Ignatia)  is  much  less  active,  and 
has  been  used  in  cholera  in  India.  The  bark  of  S. 
pseitdo-quina  is  astringent  and  bitter,  and  resembles 
quassia  and  gentian  :  it  is  much  employed  as  tonic  and 
febrifuge  in  Brazil.  The  root  of  the  Yercum  or  Mud- 
liar  plant  (^Calotropis  gigantea,  or  Asclepias  g.)  is  much 
used  in  India  as  an  alterative,  stimulant,  and  sodorific. 
Dr  Duncan  has  discovered  in  it  a  peculiar  principle, 
which  he  has  called  mudarine.  For  a  full  account  of 
the  uses  of  the  various  plants  in  this  useful  and  inte- 
resting family,  I  must  i-efer  to  Dr  Ainslie's  Materia 
Indica. 


Officinal  Plant. 
Strychnos  nux-vomica. 
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Officinal  Plants. 

Styrax  officinale. 
Styrax  benzoin. 

ORDER  LXVI. 

ERICINE^. 

Encineee  and  Vaccinece,  Richard's  Histoire  Naturelle  Medicale ; 
EriccB  and  Rhododendra,  Juss. 

Characters.— Arbuscles  or  shrubs,  with  alternate, 
opposite,  or  whovled  leaves,  and  flowers  mostly  in 
spikes  or  racemes ;  calyx  monosepalous,  of  4  or  5  teeth 
or  lobes,  sometimes  adhering  to  the  ovary  (superior), 
and  persistent ;  corolla  regular,  of  4  or  5  divisions, 
(sometimes  deep,  the  corolla  appearing  polypetalous)  ; 
stamens  8  or  10,  inserted  at  the  base  of  the  perigynous 
corolla,  and  having  2  awl-shaped  appendages  or  horns 
at  the  base  or  apex  of  the  2-celled  anthers  ;  ovary 
sometimes  free,  sometimes  adhering  to  the  calyx,  ge- 
nerally of  4  or  5  many-seeded  cells,  with  1  style  and 
1  stigma  ;  pericarp  a  4-  or  5-celled  4-  or  5-valved  cap- 
sule, often  accompanied  by  the  calyx,  many-seeded, 
Avith  central  placentae,  or  a  4-  or  5-celled  berry,  crowned 
by  the  teeth  of  the  persistent  calyx ;  seeds  minute, 
Avith  a  fleshy  albumen. 

The  true  Ericineae  have  a  superior  ovary,  and  a  cap- 
sular pericarp.  The  Vaccinieae  have  an  inferior  ovai-y 
(adhering  to  the  calyx),  and  the  pericarp  a  succulent 
berry :  perhaps  the  Vaccinieae  might  be  placed  under 
Epicorolleae. 
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Examples — Ericinese  ;  the  Rhododendrons,  A  zalea, 
Winter-green  (Pyrola),  Bearberry  (Arbutus),  Heath 
{Erica) :  Vaccinese  ;  Bilberry  (  Vaccmium  myrtillus). 

Economical  Properties — The  use  of  Cranberries 
for  tarts,  &c.  is  well  known ;  they  are  the  berries  of 
Vaccinium  oxycoccos  {Oocycoccos  palustris),  and  V.  ma- 
crocarpum.  The  Bilberry  or  Whortleberry  (  V.  myr- 
tillus)  is  much  eaten  in  the  Scottish  Hig-hlands.  The 
berries  of  the  Strawberry-tree  (Arbutus  unedo)  are 
eaten  in  some  places.  In  Canada  the  leaves  of  Ledum 
palustre  are  used  by  the  hunters  in  lieu  of  tea. — Di- 
Hooker. 

Medicinal  Properties. — A  sharp,  sour,  or  bitter 
taste,  is  the  characteristic  of  almost  all  the  organs  of 
the  plants  which  compose  the  Ericinese,  and  they  are 
generally  diiu-etic  and  astringent.  The  leaves  of  Bear- 
bery  (Arbutus  uva-ursi)  are  tonic,  diuretic,  and  astrin- 
gent, and  contain  tannin  and  gallic  acid.  The  herb  of 
Winter-green  (Pyrola  umbellata  or  Chimaphila  u.)  is 
diuretic  and  tonic,  and  much  used  in  North  America. 
The  leaves  of  Golden-flowered  Rhododendron  (R. 
chrysantliuni)  are  astringent  and  bitter,  stimulant  and 
diaphoretic.  This,  and  another  species,  R.ferrugineum, 
are  much  used  in  Russia. 

Officinal  Plants. 
Arbutus  uva-ursi. 
Pyrola  umbellata. 
Rhododendron  chrysanthum. 
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Poisonous  Pkoperties. — The  acridity  of  Kalmia 
latifolia  is  so  great  as  to  render  it  poisonous.  The 
honey  which  bees  prepare  from  the  materials  they  find 
in  the  flowers  of  Azalea  pontica,  is  reported,  both  by 
ancient  and  modern  authors,  to  be  poisonous.  M. 
Richard  also  mentions  Ledum  palustre  and  Andromeda 
mariana  as  dangerous  ;  A.  ponticum  and  A.  maximum 
are  to  be  suspected.    Ledum  is  said  to  be  very  narcotic. 

ORDER  LXVII. 

CAMPANULACE.E. 

This  Order  is  exemplified  in  Bell-flower  (JJampa- 
7mla),  Rampion  {Phyteuma),  and  Lobelia.  It  pos- 
sesses little  interest,  except  for  the  beauty  of  some  of 
the  species,  as  Bell-flower.  Lobelia  tiipa  and  several 
other  species  are  said  to  be  poisonous, 

3.  EPICOROLLE^. 

Monopelalous  dicotyledoyioiis  plants  with  epignous  stamens. 


ORDER  LXVIIL 
COMPOSITJE. 

Sijnantherem,  Rich — Syngenesia,  in  the  artificial  system  of 

LinniEUs. 

Characters — Herbs  or  shrubs,  with  alternate 
(rarely  opposite)  leaves,  witliout  stipules ;  flowers  very 
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minute,  united  in  a  head  or  capitulum  on  a  common 
receptacle,  surrounded  by  an  involucre,  unisexual  or 
hermaphrodite,  sometimes  neuter ;  calyx  closely  united 
to  the  ovary,  incorporated  with  it,  and  generally  ter- 
minating in  several  epigynous  hairs  or  feathers,  called 
pappus;  corolla  ligulate  or  tubular,  with  4  or  3  teeth, 
generally  deciduous ;  stamens  5,  with  the  filaments 
distinct,  but  the  anthers  united,  and  forming  a  hollow 
cylinder  surrounding  the  style;  ovary  1 -celled,  with 
1  erect  ovule,  and  1  style  Avith  a  bifid  stigma;  pericarp 
an  achenium,  dry  and  indehiscent,  often  crowned  by 
the  limb  of  the  calyx  expanded  into  a  feathery  plume, 
or  consisting  of  a  scaly  border. 

This  very  natural  and  extensive  family  has  been  di- 
vided into  three  tribes  ;  the  Cynarocephalse  (Cardua- 
ceae.  Rich.),  Cichoraceae,  and  Coryrabiferae. 

1.  Cynarocephalm. — In  this  tribe  the  florets  of  the 
capitulum  are  all  tubular  (Jlosculous )  :  Thistle  ( Car- 
duus),  Ai'tichoke  (^Cynard),  are  examples. 

2.  CicHORACEM. — In  this  tribe  all  the  florets  are 
ligulate  {semi-Jlosculoiis),  as  in  Lettuce  (Lacttica),  Dan- 
delion (Leontodori). 

3.  CoMYMBiFEHJE. — In  this  tribe  the  florets  are  tu- 
bular in  the  centre,  and  ligulate  in  the  circumference 
of  the  head  or  capitulum,  which  is  then  called  radiate ; 
as  in  Daisy  (Sellis),  Sun-flower  (Helianthtts). 

Economical  Properties. — These  are  of  little  in- 
terest in  this  family.  Among  the  Corymbiferse  we 
have  Jerusalem  Artichoke  (Helianthus  tuherosus),  the 
tubers  of  which  fonn  a  wholesome  article  of  diet ;  and 
Tansy  ( Tanacetum  vulgare),  the  leaves  of  which  have 
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an  agreeable  aroma,  and  are  used  for  seasoning-. 
Among  the  Cynarocephalae,  we  have  the  Artichoke 
(Cyjiara  Scolymus),  the  fleshy  receptacle  of  the  young 
flower  of  which  is  deemed  a  luxury.  Among  the 
Cichoracese,  we  have  Lettuce,  a  cooling  and  agreeable 
salad,  the  leaves  of  Lactuca  sativa;  Endive  {Cichorium 
endivia)  also  a  favourite  salad  ;  and  Succory  or  Chic- 
cory  (Cichorium  Intyhus),  the  leaves  of  which  are  used 
as  a  salad,  and  the  di-ied  root  has  been  recommended 
as  a  substitute  for  Coffee. 

Medicinal  Properties.— Bitterness  is  the  leading 
character  of  the  plants  of  this  family.  They  are  generally 
tonic  and  stimulant,  and  contain  a  bitter  milky  principle, 
the  nature  of  which  is  little  known,  and  an  aromatic  vo- 
latile oil,  sometimes  solid  and  concrete,  resembling  cam- 
phor:  this  volatile  oil  is  found  in  greatest  abundance  in 
the  CorymhifercB.   The  tribe  CorymUfercB  contains  Com- 
mon Chamomile  {Ardhemis  noUlis),  the  flowers  of  which 
are  tonic,  stomachic,  and  even  emetic;  Pellitory  of 
Spain  (Anthemis  p2jrethrum),  the  root  of  which  is  sti- 
mulant and  sialogogue;  Leopard's-bane  {Arnica  monta- 
na)  a  very  active  medicine,  its  leaves  and  flowers  being 
stimulant,  diaphoretic,  and  narcotic,  and  emetic  and  ca- 
thartic in  large  doses,  while  the  root  is  tonic  and  aro- 
matic ;  Tartarian  Southernwood  or  Wormseed  {Arte- 
misia santonica),  the  tops  and  seeds  of  which  are  tonic 
and  anthelmintic;  Common  Wormwood  {Artemisia  ab- 
sinthium), the  leaves  and  tops  of  which  have  similar 
medicinal  virtues,  and  are  said  also  to  have  a  narcotic 
property ;  Artemisia  chinensis  and  A.  indica,  the  downy 
parts  of  the  leaves  of  which  form  the  Chinese  Moxa 
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Elecampane  {Inula  helenium),  the  root  of  which  is 
tonic,  diuretic,  and  expectorant ;  Tansy  ( Tanacetum 
vulgare),  the  leaves  of  which  are  reckoned  tonic  and 
anthelmintic  ;  and  Colt's-foot  ( Tvssilago  farfara),  the 
leaves  and  flowers  of  which  are  demulcent  and  expec- 
torant. There  are  only  two  medicinal  plants  among 
the  CynarocephalcB,  Burdock  {Arctium  lappa),  the  seeds 
and  root  of  which  are  said  to  be  diuretic  and  diapho- 
retic, and  Blessed  Thistle  {Centaurea  henedicta  or  Cni- 
cus  henedictus)  the  leaves  of  which  are  tonic,  diaphore- 
tic, or  even  emetic,  according  to  the  dose :  Common 
Star  Thistle  {Centaurea  calcitrapa)  is  extremely  bitter. 
The  Cic/ioracecB  abound  in  a  milky  juice,  which  is  very 
bitter,  and  often  narcotic.  The  milky  juice  of  the 
Garden  Lettuce  {Lactuca  sativa)  is  the  Lactucariwn  of 
the  Edinburgh  Pharmacopeia,  the  medicinal  proper- 
ties of  which  are  similar  to  those  of  opium.  The  ex- 
pressed juice  of  Strong-scented  Lettuce  {Lactuca  viro- 
sa)  is  also  powerfully  narcotic  and  diuretic.  Dande- 
lion {Leontodon  taraxacum)  is  diuretic  and  aperient. 
Besides  those  already  mentioned,  there  are  several 
others  used  medicinally  in  some  places ;  they  have  ge- 
nerally the  same  properties  as  the  preceding.  The  lead- 
ing ones  are  Bastard  Saffron  (Carthamus  tinctorim) 
which  is  purgative,  and  the  flowers  of  which  furnish  a 
yellow  dye,  and  also  a  red  dye  which  is  the  basis  of 
rouge;  Milk  Thistle  {Carduus  mariamis),  Common 
Blue-hott\e  (Centaurea  a/ap,us) ;  Grand  Centaury  (C. 
centaurium)  {  Carlma  acc^ithifolia ;  Mountain  Cud- 
weed {Gnaphalium  dioicum) ;  Stinking  Chamomile 
(Anthemis  cotula)  ;  Yarrow  (AchillcBa  millefolium)  ;^  A. 
ptarmica;  Uugwort  (Artemisia  vulgaris);  Wild  Cha- 
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momile  {Matricaria  chamomilla)  ;  Butter-bur  {Petasites 
vulgaris  or  Tussilago  P,) ;  Wild  Succory  (Cichorium 
intyhus)',  Goat's-beard  {Tragopogon  pratense);  Sow- 
thistle  {Sonchus  oleraceus). 

Officinal  Plants. 


L  Corymhiferce. 
Antbemis  nobilis. 
Antbemis  pyretbrum. 
Araica  niontana. 
Artemisia  absintbium. 
Artemisia  santonica. 
Artemisia  cbinensis. 
Inula  helenium. 
Tanacetum  vulgare. 
Tussilago  farfara. 


2.  Cynarocephalce. 
Arctium  lappa. 
Centaurea  benedicta. 

3.  Cichoracece. 
Lactuca  sativa. 
Lactuca  virosa. 
Leontodon  taraxacum. 


ORDER  LXIX. 
DIPSACE^. 


CHARACTKRS.-Tbis  family  consists  of  herbs  or 
shrubs,  with  opposite  or  wborled  leaves ;  inflorescence 
a  capxtulum,  with  a  common  involucre,  each  flower  ha 
vmg  an  znvolucellum ;  calyx  adhering  to  the  ovary 
4  or  5  stamens,  with  the  anthers  distinct;  a  1-ceUed 
I  pendulous  ovule,  I  style,  and  a  simpl^ 

DevUs-b.t  Scabxous  ^Scabiosa  succisa)  are  exampts  of 
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tliis  family.  The  root  of  the  former  is  said  to  be  tonic 
and  aperient,  and  its  heads  or  tufts  are  used  for  dress- 
ing cloth.  The  root  and  leaves  of  the  latter  are  bitter 
and  astringent. 

ORDER  LXX. 
VALERIANEJE. 

Characters. — Herbs  with  opposite  leaves,  without 
stipules ;  flowers  in  corymbs  or  panicles ;  calyx  adhe- 
rent, often  toothed;  corolla  tubular,  inserted  into  the 
top  of  the  ovary,  with  about  5  unequal  lobes,  and 
sometimes  spurred  at  the  base ;  stamens  1  to  6,  insert- 
ed in  the  corolla;  ovary  1 -celled,  with  a  solitary  pen- 
dulous ovule  (occasionally  2  other  cells,  abortive),  1 
style,  and  sometimes  a  trifid  stigma ;  pericarp  dry,  in- 
dehiscent,  1 -celled,  crowned  by  the  teeth  of  the  calyx, 
or  by  a  feathery  tuft,  and  sometimes  having  2  empty 
cells  ;  embryo  destitute  of  albumen. 

This  family  is  distinguished  from  the  Dipsaceae  by 
the  want  of  the  involucre,  of  the  albumen  in  the 
seed,  and  by  the  flowers  not  being  disposed  in  a  capi- 
tulum. 

Examples. — Valerian  [Valei'iana  officinalis),  Corn 
Sallad  [Fedia  olitoria).  The  Spikenard  of  the  ancients, 
which  has  an  agreeable  flavour,  is  said  to  be  Valeriana 
jatamansi. 

Economical  Properties. — Fedia  olitoria  is  some- 
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times  cultivated  as  a  sallad,  and  known  by  the  name  of 
Lamb's  Lettuce. 

Medicinal  Properties  The  root  of  the  Wild 

Valerian  (  Valeriana  officinalis)  is  stimulant,  antispasmo- 
dic, and  emmenag-ogue,  and  much  used  in  nervous  dis- 
eases. It  is  also  anthelmintic.  V.  phu,  V.  dioica,  V. 
celtica,  and  V.  supina,  have  similar  properties.  V.  of- 
ficinalis has  received  the  name  of  Allheal,  from  its 
leaves  being  frequently  employed  by  the  poor  as  an 
application  to  fresh  wounds.  Cats  are  very  fond  of 
the  odour  of  this  plant. 

Officinal  Plant. 
Valeriana  officinalis. 


ORDER  LXXI. 
RUBIACE.E. 

StellatcB,  Lindley ;  Asperulm. 

Characters— Herbs  with  quadi-angular  stems,  sim- 
ple and  entire  whorled  leaves,  without  stipules,  and 
mmute  flowers  ;  calyx  superior,  with  4  or  5  lobes  •  co- 
rolla regular,  tubular,  or  rotate,  of  4  or  5  lobes, 'and 
inserted  in  the  calyx;  stamens  4  or  5,  inserted  on  the 
corolla;  ovary  2.celled,  each  cell  having  1  erect  ovule 
with  1  style  and  2  stigmas ;  pericarp  dry  and  indehis- 
cent  (occasionally  a  berry),  2-lobed,  2-celled,  and  2- 
seeded  ;  embryo  in  a  fleshy  or  homy  albumen. 
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Examples.  —  Woodruff  (Asperula  odorata),  Bed- 
straw  (^Galium  cruciatum),  bladder  (^Rnbia  tinctorum), 
which  furnishes  the  Madder  or  Turkey  Red  of  dyers. 
The  roots  of  Galium  verum  and  Aspenda  tinctoria  also 
contain  a  red  dye. 

Medicinal  Properties. — These  are  of  little  inte- 
rest. Rubia  tinctorum  is  emmenagogue,  but  little  Used 
in  medicine.  Galium  verum  has  been  used  to  curdle 
milk  for  cheese.  Squinancy-wort  (Asperzda  cynanchica') 
is  somewhat  astringent,  and  has  been  used  for  gargles. 
A.  odorata  is  diuretic. 

Officinal  Plant. 
Rubia  tinctorum. 

ORDER  LXXII. 
CINCHONACEiE. 

Included  in  the  Rubiacece,  JuBs. 

Characters. — Trees,  shinibs,  or  herbs,  with  simple 
and  entii-e  leaves,  opposite,  and  having  intermediate 
stipules ;  calyx  superior,  adhering  to  the  ovary,  with 
the  limb  entire,  or  with  4  or  5  divisions ;  corolla  regu- 
lar, tubular,  and  with  4  or  5  divisions  ;  stamens  4  or  5. 
inserted  on  the  corolla;  ovary  with  2  many-seeded 
cells,  or  more  rarely  several  1 -seeded  or  many-seedetl 
cells;  ovules,  when  numerous,  attached  to  a  centra! 
placenta ;  style  simple,  or  somewhat  divided,  with  the 
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Stigma  also  simple  or  divided ;  pericarp  g-enerally  a  de- 
hiscent 2-valved  capsule,  with  2  cells,  sometimes  a 
berry,  and  occasionally  many-celled;  seed  with  a  hard 
or  horny  albumen. 

EsAMPLES._The  CoiFee-tree  {Coffea  arabica),  Ipe- 
cacuanha {Cephaelis  Ipecacuanha),  Peruvian  Bark  (va- 
rious species  of  Cinchona). 

Economical  Properties.— CofFee  is  the  roasted 
seed  of  the  Coffea  arabica,  which  belongs  to  this  fami- 
ly. Coffee  contains  an  acid,  supposed  by  some  to  be 
galhc  acid,  a  peculiar  crystallizable  principle  called 
caffein,  and  an  empyreumatic  oil.  It  is  somewhat  bit 
ter,  but  contains  an  agreeable  aroma,  and  is  tonic  and 
excitmg.  The  fruit  of  some  species  of  Garden.a, 
Genipa,  and  of  Vangueria,  the  Voa  Vanga  of  Mada 
gascar,  are  succulent  and  eatable."— Zmi//e3^, 

Medicinal  PROPERTiES.-This  is  one  of  the  most 
important  natural  families  in  a  medicinal  aspect ;  it  co„ 
tains  Cmchona  and  Ipecacuanha.   Coffee  also  has  been 
u.ed  medicmally  iu  intermittent  fever  and  in  chronTc 
diarrhea.    Cmchona  has  long  been  reckoned  a  spedfi 
m  intermittent  fever.    In  general,  the  plants  of  th 
family  are  bitter  and  tonic,  and  some  ar! 
There  are  three  species  of '  CinchonTorXir:::: 
mentioned  by  the  pharmacopeias  as  furnishhig  C 
vian    Bark,    Lance-leaved   Cinchona  (C  /     V7  T 
which  yields  the  Pale  Bark,  or  cZn  B^-k 
Wd  Cmchona  (C.  oblon,ifoUa),  from  which  the  nTd 
Bark  IS  procured,  and  Heart-leaved  Cinchona  (C 
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difolia),  which  furuishes  the  Yellow  Bark.  Cinchona 
Bark  contains  two  vegetable  alkalis,  Cinchonia  and 
Quina,  on  which  its  febrifuge  properties  depend.  In 
the  bark  these  alkalis  are  in  combination  with  kinic 
acid.  C.  lancifolia  contains  Cinchona  alone  ;  C.  ohhn- 
gifolia  contains  both  Cinchonia  and  Quina ;  and  C.  cor- 
difolia  Quina  alone.  Great  uncertainty  prevails  with 
regard  to  the  exact  species  from  which  the  various 
kinds  of  Peruvian  bark  are  procured ;  and  other  ge- 
nei-a  besides  Cinchona  are  bitter  and  febrifuge.  M. 
Richard  mentions  C.  condaminea  and  C.  ovalifolia,  be- 
sides the  species  mentioned  above.  Exostetna  caribea 
and  E.florihunda  are  febrifuge,  and  called  false  Cin- 
chonas, but  do  not  contain  either  Quina  or  Cinchonia. 
Cinchona  velozii,  C.  femiginea,  C.  remyerana,  Exostetna. 
cuspidatum.  E.  austrak,  Buena  hexandra,  Contarea  hex- 
andra,  Macroammum  coi-ymbosum,  Pinckneia  ptd>ens,  and 
several  others,  furnish  a  kind  of  false  bark.  A  bitter 
and  very  astringent  matter,  called  Gambeer,  is  obtain- 
ed from  the  leaves  of  the  Nauclea  gambeer :  this  is  said 
to  be  the  Kino  of  druggists. 

Ipecacuan  root  is  obtained  from  Cephaelis  ipecacuan- 
ha {Calicocca  i.).  It  contains  an  active  principle,  of  a 
peculiar  nature,  called  Emetine.  Psychotria  emetica 
furnishes  the  root  called  Black  or  Striated  Ipecacuan. 
The  roots  of  Richardsonia  scahra,  P.  emetica,  Sperma- 
cocepoaia,  S.ferriiginea,  and  Manettia  cordifolia,  are  also 
emetic.  Chiococca  racemosa  is  a  drastic  purgative,  and 
is  much  used  in  Brazil. 

Offidnal  Plants. 
Cephaelis  ipecacuanha.  Cinchona  lancifolia. 

Cinchona  cordifolia.  Cinchona  oblongifolia. 
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ORDER  LXXIII. 
CAPRIFOLIACE^. 

Characters. — Trees,  shrubs,  or  herbs,  with  oppo- 
site leaves,  without  stipules,  and  the  flowers  in  a  cyme 
or  corymb ;  calyx  4-  or  5-cleft,  generally  with  2  or  se- 
veral bracteae ;  corolla  4-  or  5-lobed,  regular  or  irregu- 
lar ;  stamens  4  or  5 ;  ovary  surmomxted  by  an  epigy- 
nous  disk,  of  1  or  several  cells,  many-seeded,  or 
1  of  the  cells  having  1  pendulous  ovule ;  style  1,  with 
1  or  3  stigmas ;  pericarp  generally  fleshy,  crowned  by 
the  persistent  calyx. 

The  Hederaceae,  containing  Hedera  and  Comus,  are 
polypetalous,  and  are  made  a  separate  order  by  some. 

Examples.  —  Elder  {Sambucus  nigra),  Woodbine 
{Lonicera  periclymenum),  Ivy  {Hedera  helix). 

Medicinal  Properties— The  flowers  and  berries 
of  the  Sambucus  nigra  are  diaphoretic  and  aperient, 
and  the  bark  and  leaves  are  active  purgatives.  Dwarf- 
Elder  {S.  ebulus)  is  violently  purgative.  The  latter 
character,  and  astringency,  are  the  leading  features  of 
the  Caprifoliacese.  The  flowers  of  Honeysuckle  {Loni^ 
cera  caprifolium)  are  mucilaginous,  and  its  leaves  are 
astringent.  The  berries  of  Ivy  (Hedera  helix)  are  pur- 
gative. In  North  America  Cornus  fiorida  and  C.  seri- 
cea  are  used  as  tonic  and  febrifuge,  and  as  a  substitute 
for  Cinchona  bark. 

Officinal  Plant, 
Sambucus  nigra. 
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ORDER  LXXIV. 

LORANTHE^. 

Characters — Parasitical  plants,  with  a  corolla  of  4 
or  8  divisions,  and  stamens  opposite  and  equal  in  num- 
ber to  the  divisions,  a  1 -celled  ovary,  containing  ]  pen- 
dulous ovule,  with  1  style,  and  a  fleshy  pericarp. 

Loranthus  and  Mistletoe  (  Viscum)  are  examples. 

III.  POLYPETALE^. 

Dicotyledorunis  plants,  with  a  polypetalous  corolla. 

I.  EPIPETALE^. 

Polypetalous  dicotyledonous  plants,  viith  epigynous  stamens. 
75.  UmbelliferjE.        '    76.  Araliace^. 

ORDER  LXXV. 

UMBELLIFERiE. 

Characters.  —  Herbs  with  fistulous  stems  often 
furrowed,  and  alternate  sheathing  leaves,  generally  di- 
vided or  compound ;  flowers  small,  white,  or  yellow, 
disposed  in  simple  or  compound  umbels,  and  generally 
surrounded  by  involucres;  calyx  superior,  with  the 
limb  absent,  entire,  or  of  5  teeth ;  petals  5,  inserted  on 
a  fleshy  epigynous  disk ;  stamens  5,  alternate  with  the 
petals ;  ovary  2-celled,  each  cell  having  1  pendulous 
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ovule,  styles  2,  with  a  simple  stig-ma ;  pericarp  2  ache- 
niurns  (carpels),  united  by  a  central  axis  or  columella  ; 
seed  with  a  horny  or  fleshy  albumen,  generally  adhe- 
ring closely  to  the  pericarp. 

This  family  is  distinguished  from  the  Araliacese  by 
having  only  2  cells  in  the  ovary,  and  the  pericarp  dry. 
The  Ai-aliacese  have  several  cells,  the  pericai'p  succu- 
lent, and  are  often  trees  or  shrubs. 

Examples. — Hemlock  (^Conium  maculatuni),  Carrot 
{Daucus  carota).  Parsley  (^Apium  petroselinwn),  Pars- 
nip (^Pastinaca  sativa). 

Economical  Properties.  —  There  are  several  fa- 
vourite and  useful  culinary  vegetables  in  this  family,  as 
Parsley  (Apium  petroselinum,  Petroselinum  sativum. 
Hooker),  Celery  (^A.  graveolens),  Carrot  {Daucus  ca- 
rota), Samphire  {Critlimum  maritimum),  Parsnip  {Pas- 
tinaca  sativa),  Earth  Nut  {Bunium  Jiexuosum,  and  B. 
hulhocastanum).  The  blanched  leaf-stalks  of  Celery, 
the  leaves  of  Parsley  and  Samphire,  and  the  roots  of 
Carrot,  Parsnip,  and  Earth-nut,  are  the  parts  used- 
The  leaves  and  stems  in  this  family  are  in  general  dan- 
gerous, but  the  seeds  are,  for  the  most  part,  safe,  be- 
ing warm  and  aromatic,  as  in  Caraway  {Carum  carui). 
Coriander  ( Coriandrum  sativum).  The  root  of  Sweet 
Fennel  (Anethum  fosmculum)  is  eaten  in  some  parts  of 
Italy.  Garden  Beaked- Parsley  (Anthriscus  cerefolium 
or  Scandix  c.)  is  a  salad  and  pot  herb,  known  by  the 
name  of  Garden  Chervil.  "  Candied  Angelica,  a  well 
known  article  in  confectionary,  consists  of  the  prepared 
stalks  of  the  Angelica  archangelica." —Hooker.  Cow- 
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parsnip  or  Hog- weed  [Heracleum  spJmidylium)  is  said 
to  be  relished  by  hogs,  and  to  be  wholesome  and  nour- 
ishing for  cattle  in  general. 

Medicinal  Properties.— There  are  two  principles 
found  in  the  Umbelliferaj  :  1.  An  aromatic  resinous 
principle,  containing  a  volatile  oil,  and  found  chiefly 
in  the  seeds ;  this  renders  them  tonic,  stimulant,  and 
carminative,  and  useful  as  articles  of  diet  when  mixed 
with  much  saccharine  or  mucilaginous  matter,  as  in  the 
CaiTot,  Parsnip,  Parsley,  &c. ;  those  which  furnish  the 
gum-resins  are  of  the  aromatic  species ;  2.  A  bitter  ex- 
tractive principle,  which  gives  them  the  character  and 
properties  of  narcotic  poisons,  as  we  find  in  Hemlock. 
The  seeds  of  Dill  {AnetJmm  graveolens),  Sweet  Fennel 
{A.  fceniculum),  Caraway  (Carum  canii),  Coriander 
(  Coriandrum  sativum).  Cumin  ( Cuminum  cijminum),  and 
Anise  (Pimpinella  anisum),  are  warm,  aromatic,  and 
carminative ;  they  all  contain  a  volatile  oil,  on  which 
their  properties  depend.    The  fruits  of  Sweet  Cicely 
{J^lyrrhis  odorata)  "  are  remarkable  for  their  large  size 
and  powerful  fragrance ;  and,  as  Sir  J.  E.  Smith  well 
observes,  make  a  part  of  the  humble  luxuries  and  sim- 
ple medicines  of  the  mountain  cottager." — Hooker.  The 
root  of  Angelica  archangelica  is  deemed  an  excellent 
aromatic.     The  root  of  Burnet  saxifrage  {Pimpinella 
saxifraga)  is  diuretic.     The  seeds  of  CEnanthe  phellan- 
drium  are  aromatic,  and  regarded  as  febrifuge,  and 
equal  to  Peruvian  Bark  by  some.    The  root  of  Pars- 
ley is  diuretic  and  diaphoretic ;  and  the  root  of  Cele- 
ry is  also  diuretic  and  antiscorbutic.    Gum  galbanum 
is  the  juice  which  exudes  from  the  stem  of  Lovage- 
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ORDER  LXXVII. 

RANUNCULACEiE. 

Characters. — Herbs  (seldom  shrubs)  with  alter- 
nate, rarely  opposite  leaves,  generally  much  divided, 
and  having-  the  petiole  dilated  and  sheathing ;  calyx 
of  from  3  to  6  sepals,  rarely  persistent ;  corolla  of  5 
or  many  hypogynous  petals,  occasionally  irregular; 
stamens  many,  inserted  under  the  pistils;  ovaries 
many,  and  often  quite  distinct,  placed  on  an  enlarged 
receptacle,  each  with  a  short  lateral  style  and  1 -seeded  ; 
occasionally  the  ovaries  are  united  into  1  many-lobed 
and  many-celled  ovary ;  pericarps  dry  roots  or  ache- 
niums,  or  capsules  aggregated  together,  distinct,  or 
more  or  less  united ;  seed  with  a  fleshy  or  horny  albu- 
men. 


Examples.— Anemone,  Buttercup  or  Crowfoot 
{Ranunculus  bulbosus),  Monk's-hood  {Aconitum  napel- 
ius),  Traveller's-joy  (Clematis  vitalba).  The  leaves  of 
Ranunculus  Ficaria  (Pilewort  or  Lesser  Celandine) 
are  used  as  a  pot-herb  in  some  parts  of  France,  and 
the  seeds  of  Fennel-flower  {Nigella  sativa)  were  for- 
merly used  as  a  spice ;  but  the  plants  in  this  family 
are  in  general  dangerous,  and  always  to  be  suspected.  ' 

Medicinal  Properties.— -The  plants  in  this  family 
are  in  general  acrid  and  caustic,  and  some  are  even 
poisonous.  These  properties  depend  on  a  very  volatile 
principle,  residing  in  every  part  of  the  plant,  and  easily 
expelled  by  boiling,  or  even  by  desiccation.  The 
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leaves  of  Upright  Meadow  Cro^vfoot  (Ranunculus 
acris),  Lesser  Spearwort  (R.  Jlammula),  and  several 
other  species,  are  rubefacient,  and  in  some  places  are 
used  as  a  vesicatory :  the  distilled  water  of  the  latter 
is  also  deemed  emetic.  R.  bulbosus,  R.  scelerafus,  and 
R.  repens,  are  also  very  acrid.  The  roots,  and  parti- 
cularly the  unripe  fruits,  are  very  acrid  in  the  genus 
Ranunculus.  Pasque-flower  Anemone  (A.  pulsatilla) 
is  extremely  acrid,  and  has  been  recommended  by 
Storck  in  amaurosis  and  paralysis.  The  root  of  Black 
Hellebore  (Hellehonis  niger)  is  a  powerful  purgative 
and  emmenagogue ;  and  the  leaves  of  Bear's-foot  or 
Stinking  Hellebore  (H.  fxtidus)  are  both  emetic  and 
cathartic,  and  were  formerly  much  used  as  anthelmintic. 
The  seeds  of  Staves-acre  (Delphinium  staphisagria) 
are  violently  emetic  and  cathartic,  and,  when  chewed, 
stimulate  the  salivary  glands.  The  leaves  of  Monks- 
hood or  Wolfsbane  (Aconitum  napellus)  are  narcotic 
and  diuretic,  and  also  diaphoretic,  and  have  been  used 
in  rheumatism,  gout,  amaurosis,  paralysis,  &c.  It  is  a 
very  active  medicine,  and  must  be  administered  with 
g'reat  caution. 

Officinal  Plants. 

Ranunculus  acris.  Helleborus  foetidus. 

Ranunculus  flammula.  Delphinium  staphisagria. 
Helleborus  niger.  Aconitum  napellus. 

Poisonous  Properties. — This  family  is,  perhaps, 
more  uniform  in  its  properties  than  any  other  in  the 
vegetable  kingdom.  Ranunculus  acris  is  a  powerful 
acrid  poison,  and  causes  gz'eat  irritation  and  inflamma- 


leaved  Bubon  (^B.  galbanum,  Selinum  g.  Spreng.) ;  it 
contains  much  volatile  oil,  and  is  reckoned  antispasmo- 
dic and  expectorant.    Assafcetida  is  the  juice  which 
exudes  from  the  cut  root  of  Ferula  assafcetida,  and  is 
deemed  an  excellent  antispasmodic,  expectorant,  em- 
menagogue,  and  anthelmintic.  Gum  Ammoniac,  an  ex- 
pectorant, antispasmodic,  and  purgative,  is  supposed  to 
be  the  juice  of  the  Heracleum  gummiferum,  belonging 
to  this  family.     Opoponax  is  the  juice  of  the  roots 
of  Pastinaca  opoponax:  it  is  antispasmodic  and  emme- 
nagogue.    The  leaves  and  seeds  of  Conium  maculatum 
are  povrerfully  narcotic,  and  used  both  externally  and 
internally,  to  allay  pain,  &c.    The  root  of  the  Carrot 
has  been  deemed  aperient,  and  the  roots  of  Celery  and 
Parsley  also  possess  this  property  in  a  slight  degree. 

Officinal  Plants. 
Anethum  graveolens.         Conium  maculatum. 
Anethum  fceniculum.         Bubon  galbanum. 
Carum  carui.  Ferula  assafcetida. 

Coriandrum  sativum.         Heracleum  gummiferum. 
Cuminum  cyminum.  Pastinaca  opoponax. 

Pimpinella  anisum.  Daucus  carota. 

Angelica  archangelica. 

Poisonous  Properties— Many  of  the  species  in 
this  family  are  extremely  poisonous,  being  narcotic, 
and  very  acrid.  Hemlock-water  DropAvort  {CEnanthe 
crocata)  is  full  of  a  poisonous  yellow  juice  in  every 
part,  and  serious  accidents  have  resulted  from  its  roots 
being  taken  for  those  of  Bunium  hulbocastanum.  Fine- 
leaved  Watcr-Dropwort  {(E. phellandrium  or  Phellan- 
dnum  aquaticum)  is  also  dangerous.    Conium  macula- 
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turn  is  a  very  active  poison,  and  Fool's  Parsley  or 
Lesser  Hemlock  [JEthusa  cynapiwn)A'&  also  poisonous, 
and  dangerous,  because  it  is  apt  to  be  mistaken  for 
Parsley.  Water-Hemlock  or  Cowbane  (  CVcwta  ^-^>o^a) 
is  a  deadly  poison. 

ORDER  LXXVI. 

ARALIACEiE. 

This  Family  diflFers  from  the  preceding  only  in  ha- 
ving more  than  2  cells  in  the  ovary,  styles  also  more 
than  2,  and  the  pericarp  fleshy. 

Examples. — Aralia  ;  Ginseng  {Panax  quinqmfo- 
limn).  The  root  of  Panax  is  valued  by  the  Chinese 
and  Javanese  as  a  tonic  and  excitant,  and  is  a  favourite 
restorative  with  them. 


2.  HYPOPETALEiE. 

Pobjpetalous  dkolyledonoxis  plants  with  hypogynom  stamens. 


77'  RaNUNCULACKjE. 

78.  MAGNOLIACEiE. 

79.  MEMISPERMEiE. 

80.  RuTACEiE. 

81.  Gekaniace^. 

82.  MalvacejE. 

83.  BoJIBACEiE. 

84.  Byttnebiace^. 

85.  Theace^. 

86.  guttifer^. 

87-  AuKANTIACEiE. 

88.  Ampelide^e. 


89.  acerineje. 

90.  Meliace^. 

91.  polypale^. 

92.  fumariace^. 

93.  PapavebacejB. 

94.  Nymph^ace^. 

95.  CRUCIFERiE. 

96.  Capparideje. 

97-  VlOLARIJE^E. 

98.  CARYOFIIYLLEjE. 

99.  LiNEiE. 
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more,  with  3  or  4  in  each  row,  inserted  under  the 
pistils,  and  early  deciduous;  stamens  often  mona- 
delphous,  sometimes  free,  in  number  equal  to  the  pe- 
tals, or  2,  3,  or  4  times  as  numerous,  but  variable; 
ovaries  many,  1-celled,  and  with  1  style,  distinct,  or 
occasionally  united  into  a  many-celled  ovary ;  pericarp 
generally  a  1 -seeded  drupe,  somewhat  crooked  or  kid- 
ney-shaped ;  seed  of  the  same  form  as  the  pericarp, 
with  no  or  very  little  albumen,  and  a  curved  embryo.' 

Example — Menispermum  cocculus. 

Medicinal  Properties — Many  of  the  roots  of  the 
plants  in  this  small  family  contain  a  bitter  principle, 
and  a  considerable  quantity  of  starch.  Columbo-root,' 
a  valuable  tonic  bitter,  is  the  voot  Menispermum  pal 
matum  or  Cocculus  palmatus ;  and  M.  cordifolium  is  si- 
milar  in  its  properties.  The  berries  of  M.  cocculus,  or 
Jagged  Moonseed  (Cocculus  suberosus  or  C.  indicus) 
have  been  used  in  some  cutaneous  diseases.  They  are 
narcotic  and  poisonous. 

Officinal  Plants. 
Cocculus  palmatus. 
Menispermum  cocculus. 

Poisonous  PROPERTiEs.-The  seeds  oi Menispermum 
cocculus  contain  a  poisonous  principle  caUed  pia^otoxine 
Ihey  are  used  to  intoxicate  fish  that  they  may  be' 
caught ;  and  have  sometimes  been  employed  to  ^W. 
bitterness  to  porter  and  render  it  more  intoxicating 
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The  seeds  of  this  plant  may  be  ranked  among  the  acro- 
narcotic  poisons. 


ORDER  LXXX. 

RUTACE.E. 

Includes  the  Simaruhece  of  some  authors. 

Characters — Trees,  herbs,  or  shrubs,  with  oppo- 
site or  alternate,  simple  or  pinnate  leaves  with  pellucid 
glandular  dots  and  without  stipules  ;  calyx  monosepa- 
lous,  of  5  (rarely  4)  deep  divisions  ;  corolla  of  4  or  5 
petals,  sometimes  united  and  forming  a  kind  of  mono- 
petalous  corolla  ;  stamens  about  8  or  10,  attached  to  a 
hypogynous  disk  which  elevates  the  ovary  ;  ovary  witli 
from  3  to  5  lobes  and  as  many  cells,  each  having  1  or 
more  ovules  attached  to  the  internal  angle,  with  a  sim- 
ple style,  or  divided  at  the  base  according  to  the  num- 
ber of  lobes  in  the  ovary,  and  a  simple  or  3-  to  5-lobed 
stigma  ;  pericai'p  of  several  capsules  dehiscing  by  the 
summit  and  internal  angle,  or  a  dehiscent  capsule  with 
2,  3  or  5  projecting  sides;  embryo  in  a  fleshy  albumen. 

ExAJiPLES. — Rue  {Ttuta  graveolens),  Guaiaeum  offi- 
cinale. 

Medicinal  Properties. — The  plants  in  this  family 
are  in  general  bitter,  acrid  and  aromatic.  The  leaves 
and  herbaceous  part  of  Garden  Rue  {Ruta  graveohns) 
are  stimulant,  antispasmodic,  and  emmenagogue  ;  they 
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tion  of  the  intestinal  canal,  and  even  death.  Anemone 
Pulsatilla,  A.  nemorosa,  Traveller's-joy  (Clematis  vi- 
talba),  C.  recta,  Helleborus  niger,  H.  fcetidus.  Delphi- 
nium staphisagria,  and  Aconitum  napellus,  are  acrid  and 
extremely  virulent  poisons.  The  Biku,  Bish,  or  Vish, 
of  India,  one  of  the  most  powerful  poisons  known,  is 
believed  to  belong  to  this  family,  and  is  referred  by 
some  to  the  genus  Caltha,  by  others  to  Aconitum  ferox. 
A.  anthora  and  A.  cammarum  are  also  poisonous.  The 
narcotic  principle  of  A.  napellus  is  said  by  Mr  Brandes 
to  be  a  vegetable  alkali,  which  he  has  called  aconita. 
The  seeds  of  Delphinium  staphisagria  also  contain  an 
alkaline  principle  caUed  delphinia,  in  combination  with 
malic  acid. 


ORDER  LXXVIII. 
MAGNOLIACEiE. 


Characters.  — Trees  or  shi-ubs,  with  alternate 
leaves,  at  first  enveloped  in  2  large  deciduous  leafy 
stipules ;  flowers  large,  and  with  a  sweet  odour  •  calyx 
caducous,  of  3  to  6  sepals ;  corolla  of  3  to  a  great 
many  petals  in  several  rows  ;  stamens  numerous,  with 
long  anthers  inserted  below  the  ovaries  ;  ovaries  nu- 
merous  and  distinct,  each  l-celled,  with  1  ovule  or 
more ;  a  short  style,  and  a  simple  stigma ;  pericarps 
various,  dehiscent  capsules  opening  by  2  valves  or  by 
a  single  slit,  minute  and  indehiscent,  or  sometimes 
fleshy,  distinct  or  partially  united,  and  set  on  an  elon 
gated  receptacle ;  seeds  with  a  fleshy  albumen,  con 
taming  a  small  embryo  at  its  base. 
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Example.— -Tulip-tree  {Lyriodendron  tulipifera). 

Medicinal  Properties.— The  Magnoliacese  are  in 
g-eneral  aromatic  and  more  or  less  stimulant,  and  also 
bitter  and  tonic,  and  the  flowers  have  a  strong  fragrant 
odour,  which  is  said  in  some  cases  to  produce  injurious 
effects.  The  bark  of  Lyriodendron  tulipifera  is  very- 
bitter,. and  is  much  used  in  North  America  instead  of 
Peruvian-bark  in  intermittent  fever.  Magnolia  glauca 
is  of  a  similar  nature,  and  used  in  North  America  in 
intermittent  fever  and  chronic  rheumatism,  and  was  at 
one  time  supposed  to  yield  Angustura  bark.  The 
bark  of  the  Winter's-bark  tree  (  Winter  a  aromatica  or 
Drymis  a.)  is  antiscorbutic,  and  also  stomachic  and 
carminative,  and  is  very  pungent  and  aromatic.  The 
seeds  of  Illicium  anisatum  are  highly  aromatic  and  sti- 
mulant ;  these,  and  the  flowers  of  some  other  plants  in 
this  family,  are  >  employed  to  give  an  aroma  to  various 
liquors,  both  in  Eui-ope  and  in  the  West  Indies. 

Officinal  Plant. 
Wintera  aromatica. 

ORDER  LXXIX. 
MENISPERME^. 

Characters. — Twining  slirubs,  with  simple,  petio- 
lated,  altei'nate,  mucronate  leaves,  without  stipules, 
minute  and  generally  dioecious  flowers  ;  calyx  and  co- 
rolla formed  of  several  sepals  and  petals,  in  1  row  or 
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liave  a  strong  aromatic  odour,  and  contain  a  volatile 
oil.    The  wood  and  resin  of  Guaiacum  officinale  are  sti- 
mulant, diuretic,  purgative,  and  diaphoretic.  The  leaves 
of  Buchu  {Diosma  crenata)  are  sudorific,  diuretic,  and 
tonic,  and  have  a  place  in  the  Dublin  Pharmacopoeia. 
Cusparia  bark  or  Angustura  bark  is  obtained  from 
Bonplandia  irifoliata  {Cusparia  fehrifuga),  and  has  been 
recommended  in  intermittent  fever  as  a  tonic :  it  was 
formerly  supposed  to  be  the  produce  oi  Magnolia  glau- , 
ca.    Quassia  simaruha  and  Q.  excelsa,  two  well  known 
tonic  bitters,  belong  to  this  family.    Fraxinella  (Dic- 
tarmus  albus)  has  sometimes  been  used  as  sudorific  and 
vermifuge.     Evodia  fehrifuga,  Ticorea  febrifuga,  and 
Hortia  braziliana  are,  according  to  M.  Richard,  used  in 
Brazil  as  substitutes  for  Cinchona. 

Officinal  Plants. 
Guaiacum  officinale.         Bonplandia  trifoliata. 
Ruta  graveolens.  Quassia  simaruba. 

-Diosma  crenata.  Quassia  excelsa. 


ORDER  LXXXL 
GERANIACE^. 


Characters.— Herbs,  rarely  shrubs,  with  simple  or 
compound  leaves  generally  opposite  ;  calyx  monosepa- 
lous,  spurred  at  the  base,  of  5  deep  divisions  ;  corolla 
of  5  petals,  regular  or  irregular ;  stamens  5  to  10,  some- 
times free,  sometimes  monadelphous ;  ovary  of  3  or  5 
projecting  lobes  with  as  many  cells,  having  1,  2  or 
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more  ovules  attached  to  the  inner  angle  ;  style  simple, 
long,  and  terminated  by  3  or  5  diverging  stigmas ;  pe- 
ricarp composed  of  3  or  5  1-celled  indehiscent  pieces, 
with  1  or  many  seeds,  united  by  a  central  axis,  and  se- 
parating from  each  other  when  ripe,  carrying  along 
with  them  part  of  the  central  axis  and  style ;  seeds 
without  albumen. 


Examples — Geranium,  Indian  Cress  or  Nasturtium 
(  TropcBolum  majus),  Wood-sorrel  (  Oxalis  acetosella). 

Medicinal  Properties. — Astringency  is  the  pre- 
vailing character  in  this  family.  This  property  is  very 
marked  in  Herb-Robert  ( Geranium  robertianum),  and 
in  Wood-sorrel  (  Oxalis  acetosella).  G.  sanguineum,  G. 
jrraiense,  G.  maculatum,  and  Averrhoa  bilinibi,  are  also 
acid  and  astringent.  The  leaves  of  Wood-sorrel  con- 
tain binoxalate  of  potassa,  and  are  refrigerant,  antisep- 
tic, and  diuretic.  The  essential  salt  of  lemons  is  binox- 
alate of  potassa  obtained  crystallized  from  the  express- 
ed juice  of  Oxalis  acetosella.  This  plant  is  supposed  to 
be  the  true  Shamrock  of  the  Irish.  Some  are  pungent, 
aromatic,  and  stimulant,  as  Indian  Cress.  This  plant 
is  a  valuable  antiscorbutic,  accoi'ding  to  M.  Richard ; 
the  fmits  and  flowers  are  used  as  seasonings. 


Officinal  Plant. 
Oxalis  acetosella. 
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ORDER  LXXXII. 

MALVACEAE. 

Characters. — Trees,  herbs,  or  shrubs,  with  altei*- 
nate  leaves  accompanied  by  stipules ;  calyx  of  3  sepals, 
or  monosepalous  and  of  5  deep  divisions,  and  often 
closely  surrounded  by  bracteae,  forming  a  kind  of  ex- 
ternal calyx ;  corolla  generally  of  5  petals,  often  united 
at  the  base  with  the  filaments  of  the  stamens  and  with 
each  other  ;  stamens  numerous,  monadelphous,  some- 
times 5  or  10  ;  anthers  1-celled;  ovary  of  several  1-  or 
many  seeded  carpels  somewhat  projecting,  more  or  less 
united,  and  placed  round  a  common  axis,  each  carpel 
or  lobe  1-celled,  and  with  a  simple  style  ;  pericarps 
small  nuts  or  capsules,  arranged  in  a  circle  or  united 
into  a  sort  of  berry ;  seeds  with  little  or  no  albumen. 

Examples — Common  Mallow  {Malva  sylvestris); 
Gossypium  herbaceum,  the  seeds  of  which,  and  of  seve- 
ral other  species  of  Gossypium,  have  a  hairy  or  downy 
covering,  which  is  the  Cotton  of  commerce ;  Hibiscus 
esculentus  [Ochro  or  Gombo),  the  young  fruits  of  which 
form  an  article  of  diet  in  some  countries. 

Medicinal  Properties — The  plants  in  this  fami- 
ly are  of  a  very  mucilaginous  nature,  and  are  accord- 
ingly mild  and  demulcent.  Marsh  MaUow  {Althcpa  offi- 
cinalis),  A.  rosea,  Malva  sylvestris,  and  M.  rotundifolia, 
are  useful  mucilaginous  demulcents,  and  many  exotic 
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species  are  used  for  the  same  properties,  as  Sida  cordi- 
folia,  S.  mauritiana,  SpJujeralcea  cisjplatina. 

Officinal  Plants > 
Altbffia  officinalis. 
Malva  sylvestris. 

ORDER  LXXXIIT. 
BOMBACE^. 

These  differ  little  from  the  Malvaceae,  except  in  their 
stamens  arranged  in  5  fasciculi,  and  their  ovaries  ge- 
nerally of  3  cai'pels ;  and  they  are  mostly  lai'ge  trees. 
They  are  chiefly  remarkable  for  their  great  size :  the 
largest  tree  in  the  world  is  the  Baobab  or  Adansonin 
digitata.  It  contains  a  great  quantity  of  mucilage,  and 
its  fruit  is  often  eaten.    It  is  found  in  Africa. 

ORDER  LXXXIV. 

BYTTNERIACE^. 

This  family  also  bears  a  great  resemblance  to  the 
Mqlv^aceae,  and  is  included  in  the  latter  by  some  au- 
thors. They  are  distinguished  from  the  Malvaceae  by 
having  2-celled  anthers,  and  an  ovary  of  3  or  5  carpels. 
In  their  properties  they  are  similar  to  the  Malvaceae. 
Chocolate  is  prepared  from  the  seeds  of  TJieobroma  ca- 
cao, which  also  contain  a  thick  oily  matter,  known  by 
the  name  of  Bictter  of  Cacao. 
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ORDER  LXXXV. 


THEACEiE. 

This  family  is  interesting  chiefly  on  account  of  the 
Tea  plants  {Thea  bohea  and  T.  viridis),  and  the  Camel- 
lias, which  are  now  so  much  cultivated  on  account  of 
the  beauty  of  their  flowers,  particularly  C.  Japonica. 
Tea  is  also  the  produce  of  several  species  of  Camellia, 
and  other  species  of  Thea.    They  are  trees  or  shrubs, 
generally  with  large  handsome  axillary  flowers,  nu- 
merous sepals,  petals,  and  stamens ;  one  ovary,  Avith  3 
or  4  cells,  2  ovules  in  each  cell,  and  a  capsular  pericarp 
of  3  or  4  cells. 


ORDER  LXXXVI. 

<iUTTIFER^. 

Characters— Resinous  trees  or  slu-ubs  with  en- 
tire, persistent,  opposite  leaves  without  stipules  •  flow- 
ers occasionally  unisexual ;  calyx  monosepalou's  and 
many-lobed,  or  polysepalous  ;  corolla  of  4  or  more  pe 
tals,  pacing  gradually  into  sepals  ;  stamens  many,  un- 
equal m  length,  distinct,  monadelphous  or  polyadel 
phous,  with  the  anthers  on  the  lateral  part  of  the  fila- 
ments;  ovary  1-  or  many-celled,  1-  or  many-seeded- 
style  and  stigma  simple,  the  former  sometimes  absent ' 
pericarp  a  dehiscent  or  indehiscent  capsule,  or  a  berry' 
bard  externally,  but  soft  and  pulpy  internally  ;  seed 
with  no  albumen,  and  with  a  thin  testa.' 
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Example. — The  Gamboge  tree  (Stalagmitis  camho- 
gioides). 

Economical,  Properties. — The  fruits  in  many  of 
this  family  contain  an  agreeable  acidulous  pulp,  as 
MammcBa  americana,  the  Mangosteen  (^Gardnia  man- 
gostana),  and  even  those  of  Garcinia  camhogia  or  Cam- 
hogia  gutta,  which  yields  a  kind  of  gamboge. 

Medicinal  Properties. — Most  of  the  plants  in  this 
family  contain  an  acrid,  yellow,  milky  juice,  which  is 
powerfully  purgative,  and  almost  poisonous.  Gam- 
boge, a  drastic  purgative,  is  a  kind  of  gum-resin  ob- 
tained from  the  bark  and  young  shoots  of  Stalagmitis 
camhogiodeSs  Garcinia  camhogia,  and  other  plants  in  this 
family.  The  Dryohalanops  Camphora,  which  is  suppo- 
sed to  yield  the  camphor  of  Sumatra,  has  been  refer- 
red to  this  family  in  tlie  dispensatories,  but  is  placed 
by  Blume  in  a  separate  order,  Dipterocarpece,  with  sti- 
pules and  alternate  leaves. 

Officinal  Plants. 
Stalagmitis  cambogioides. 
Dryabalanops  camphora. 

ORDER  LXXXVII. 
AURANTIACE^. 

Characters.  —  Trees  or  shrubs,  with  alternate 
leaves,  simple  or  compound,  with  the  petiole  often 
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wing-ed,  and  abounding  in  minute  vesicles  filled  with 
volatile  oil ;  flowers  with  an  agreeable  perfume ;  calyx 
monosepalous,  urceolate,  or  campanulate,  of  4  or  5  lobes 
or  divisions ;  petals  4  or  5,  enlarged  at  the  base,  and  in- 
serted round  a  hypogynous  disk ;  stamens  occasionally 
10,  the  same  number  as  the  petals,  or  some  multiple  of 
that  number,  placed  in  the  disk,  the  filaments  some- 
times united  in  several  fasciculi ;  ovary  many-celled, 
with  a  simple  style  and  stigma ;  pericarp  abounding  in 
volatile  oil,  many-celled  and  many-seeded,  the  cells 
filled  with  a  juicy  pulpy  matter;  seeds  solitary  in  each 
cell,  or  numerous,  pendulous  at  the  internal  angle  of 
the  cell,  or  loosely  scattered  in  the  pulp,  with  no  albu- 
men, but  thick  cotyledons. 

Examples — The  Orange  (Citrus  aurantium),  the 
JjQvcvow  (C.  medico). 

Economical  Properties.— The  uses  of  the  Orange, 
the  Lemon,  the  Citron  (a  variety  of  Citrus  onedica),  the 
Lime  {Citrus  acida),  and  the  Shaddock  {Citrus  decuma- 
na),  are  well  known.  They  all  contain  an  agreeable 
acid,  which  renders  them  favourites  as  dessert  fruits,  of 
for  making  acidulous  drinks,  for  preserves,  confection- 
aries^  &c.  The  rind  is  generally  bitter,  and  abounds 
in  volatile  oil.  There  are  two  pi'incipal  varieties  of 
Orange,  the  Sweet  or  China  Orange,  and  the  Bitter  or 
Seville  Orange.  The  fruit  of  the  Orange  contains  ma- 
lic acid,  that  of  the  Lime  and  Lemon  contains  a  large 
quantity  of  citric  acid.  All  the  parts  of  the  plants  also 
abound  in  a  fragrant  volatile  oil.  An  agreeable  distil- 
led water  is  prepared  from  the  flowers  of  the  Orance 
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{Flares  naphce).  Curacoa  Oranges  are  the  unripe  dried 
fruit  of  the  same  plant. 

Medicinal  Properties. — The  Orange  and  Lemon 
are  deemed  almost  specific  in  scurvy,  and  they  are  also 
much  used  for  refrigerant  drinks,  and  stomachic  infu- 
sions. The  Acidwm  Citricum  Crystallizatum  of  the 
London  Pharmacopoeia  is  prepared  from  Lemon  juice. 

Officinal  Plants.  , 
Citrus  aurantium. 
Citrus  medica. 


ORDER  LXXXVIII. 
VINIFER^. 

VUes,  Ampelidece,  or  SarmentacetB. 

Characters.— Trailing  or  climbing  shrubs,  support- 
ing themselves  by  tendrils  growing  in  the  place  of  the 
peduncles;  with  simple  or  digitate  alternate  leaves, 
having  two  stipules  at  the  base,  and  small  greenish 
flowers,  arranged  in  racemes  opposite  to  the  leaves; 
calyx  short ;  corolla  with  4  or  5  petals,  placed  on  a 
hypogynous  disk;  stamens  opposite,  and  generally  equal 
in  number  to  the  petals;  ovary  2-ceUed,  with  a  short 
style  and  simple  stigma,  each  cell  generally  containing 
2  erect  ovules ;  pericarp  a  pulpy  berry,  often  1-celled 
and  with  from  1  to  5  seeds,  with  a  hard  testa,  and  car- 
tilaginous albumen. 
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Example. —  Vitis  vinifera,  the  Vine. 

Economical  Properties. — The  grape  is  the  fruit 
of  Vitis  vinifera,  belonging  to  this  family,  and  the  fruits 
of  the  other  plants  which  the  order  contains  more  or 
less  resemble  that  of  this  well-known  plant.  "The  leaves 
are  in  general  acid  and  astringent.  The  use  of  the 
grape  as  an  article  of  dessert,  either  newly  gathered, 
or  dried,  constituting  the  raisin,  and  the  use  of  its 
juice,  for  making  wine  by  fermentation,  are  familiar  to 
every  one. 

Medicinal  Properties. — The  leaves  of  the  Vine 
are  somewhat  acid  and  astringent,  and  have  been  used 
in  chronic  ophthalmia  and  in  diarrhoea.  Verjuice,  a  harsh 
acid  juice,  is  obtained  from  the  unripe  grape;  it  con- 
tains bitartrate  of  potassa  or  tartar,  and  malic  acid  in 
considerable  quantity.  When  ripe,  the  grape  is  deem- 
ed antiseptic,  diuretic,  and  aperient.  Tartar,  an  im- 
pure bitartrate  of  potassa,  is  deposited  on  the  sides  of 
the  casks  in  which  the  wine  is  prepared ;  from  this, 
cream  of  tartar  is  prepared.  In  a  medicinal,  as  well 
as  in  an  economical,  point  of  view,  however,  the  grape 
is  most  valuable  on  account  of  the  wine  which  is  pre- 
pared from  it,  so  useful,  and  indeed  so  essential,  in  dis- 
eases of  debility,  and  during  convalescence. 

Officinal  Plant. 
Vitis  vinifera. 
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ORDER  LXXXIX. 

ACERINE^. 

These  ftre  trees  with  opposite  leaves,  without  sti- 
pules, a  calyx  of  5  divisions,  5  petals,  8  stamens,  a  2- 
lobed  and  2-celled  ovary,  2  stigmas,  and  a  pericarp 
composed  of  2  winged  indehiscent  capsules. 

Examples.— Greater  Maple  or  Sycamoi'G  {Acer pseu- 
do-platanus),  from  the  saccharine  sap  of  which  a  kind 
of  wine  is  made  in  some  parts  of  the  Highlands ;  Su- 
gar Maple  {A.  sacchnrinus),  the  sap  of  which  furnishes 
a  large  quantity  of  an  excellent  sugar,  much  used  by 
the  Canadians,  and  known  by  the  name  of  Majjle  sugar. 


ORDER  XC. 
MELIACEiE. 


Characters.— Trees  or  shrubs,  with  alternate 
leaves,  destitute  of  stipules;  sepals  4  or  5,  somewhat 
united  at  the  base ;  petals  4  or  5,  also  cohering  at  the 
base,  and  occasionally  unequal ;  stamens  of  the  same 
number  as,  or  double  the  number  of,  the  petals,  and 
monadelphous  at  the  base,  and  sometimes,  m  their 
whole  length,  forming  a  tube  round  the  pistd  ;  ovary 
surrounded  at  the  base  by  an  annular  disk,  with  4  or  5 
cells  1  or  2  ovules  at  the  internal  angle  in  each  cell,  i 
style',  and  a  faintly  4-  or  S-lobed  stigma;  pericarp 
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rarely  fleshy,  of  4  or  5  cells,  each  1-  or  2-seeded,  and 
dehiscing  by  4  or  5  valves,  bearing  the  dissepiment  in 
the  middle  of  their  internal  surface. 

Examples. — The  Mahogany-tree  [Swietenia  maha- 
goni),  Bead-tree  [Melia  azedaracli).  From  the  pulpy 
fruit  of  Melia  azedirachta,  according  to  Richard,  a 
thick  oil  is  obtained,  used  for  lamps  in  India, 

Medicinal  Properties. — The  Meliacese  are  in  ge- 
neral aromatic  and  stimulant.  False  Winter's  Bark, 
sometimes  substituted  for  that  of  Wintera  aromatica,  is 
the  produce  of  Canella  alba,  and  is  reckoned  a  got»d 
carminative,  and  in  America  is  valued  as  an  antiscor- 
butic. The  bark  of  Swietenia  febrifuga  is  bitter  and  fe- 
brifuge, and  somewhat  astringent,  and  has  a  consider- 
able resemblance  to  Kino.  The  bark  of  Swietenia  ma- 
hagoni  is  very  astringent,  and  slightly  aromatic.  The 
root  of  Melia  azedarach  is  bitter  and  nauseous,  and  is 
recommended  by  Drs  Barton  and  Valentin  as  anthel- 
mintic. 

Officinal  Plants. 
Canella  alba. 
Swietenia  febrifuga. 
Swietenia  mahagoni. 

ORDER  XCI. 
POLYGALEiE. 

Characters. —  Shrubs  or  herbs,  with  alternate 
leaves,  without  stipules,  and  flowers  in  racemes  or  ter- 
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minal  spikes,  generally  small,  and  with  2  or  3  bracteas 
at  the  base  ;  calyx  of  from  3  to  5  sepals,  sometimes 
ii-regular  and  unequal,  often  3  exterior  and  2  interior ; 
corolla  of  3  petals,  with  1  larger  than  the  other  2,  or 
of  5  petals,  with  2  minute,  the  petals  sometimes  united 
at  the  base  ;  stamens  generally  8,  and  united  by  the 
filaments  into  2  fasciculi,  sometimes  2  or  3  distinct; 
anthers  1-celled,  and  dehiscing  at  the  apex;  ovary  1- 
or  2-celled,  each  cell  having  1  pendulous  ovule  (rarely 
2);  style  and  stigma  simple;  pericarp  a  minute  cap- 
sule, sometimes  a  little  fleshy,  of  1  or  2  cells,  dehiscing 
by  2  valves  ;  seed  pendulous,  with  a  fleshy  albumen. 

Examples. — Milkwort  (Polygala),  Ratanhy  {Kra- 
jneria.) 

Medicinal  Properties.— The  plants  in  this  small 
family  are  in  general  slightly  acrid,  bitter,  and  tonic, 
as  Pohjgala  amara  and  P.  seiwga :  the  latter  is  also  a 
powerful  stimulant,  and  emetic  and  purgative  in  large 
doses.  The  root  of  Ratanhy  [Krameria  triandria),  con- 
tains much  astringent  matter,  and  the  extract  bears  a 
considerable  resemblance  to  kino  in  its  properties  and 
appearance.  Ratanhy  root  "  is  one  of  the  substances 
which,  in  conjunction  with  gum  kino,  is  used  for  adul- 
terating port-wine  in  England."— 

Officinal  Plants. 
Polygala  senega. 
Ki-ameria  triandria. 
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ORDER  XCII. 
FUMARIACE^. 

An  order  of  little  interest,  chiefly  bitter,  tonic,  and 
mucilaginous,  as  Fumaria  officinalis  or  Fumitory,  and 
Corydalis  solida.  The  calyx  is  of  2  sepals,  the  corolla 
of  4  petals,  the  stamens  6  diadelphous,  and  the  ovary 
I -celled,  with  1  style  and  a  2-lobed  stigma. 

ORDER  XCIII. 
PAPAVERACEiE. 

Characters  Herbs  or  shrubs  with  alternate 

leaves,  flowers  in  general  lai'ge  and  solitary,  and  a 
milky  juice  of  a  whitish  or  yellow  colour ;  calyx  of  2 
concave  caducous  sepals  ;  corolla  of  4  caducous  petals 
arranged  in  the  form  of  a  cross  and  plaited  or  wrinkled ; 
stamens  numerous,  "  inserted  in  4  parcels,  one  of  which 
adheres  to  the  base  of  each  petal," — Lindley  ;  ovary  1- 
ceUed  from  the  contraction  of  the  dissepiments,  and 
with  the  placentae  projecting  interiorly  (parietal)  ;  stig- 
ma 2-lobed  or  radiated,  sessile ;  pericarp  a  1-celled 
many-seeded  capsule  dehiscing  by  valves  or  by  holes 
or  pores  under  the  permanent  stigma,  sometimes  pod- 
shaped  ;  seed  with  a  fleshy  or  oily  albumen  and  a  mi- 
nute embryo. 

Examples. — Red  Poppy  {Papaver  rhceas),  Celan- 
dine (^Chelidonium  majus). 
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Medicinal  Properties. — The  Papaveraceae  abound 
in  a  milky  juice  of  an  acrid  and  narcotic  quality,  and 
are  in  general  of  a  deleterious  natnre.  Opium,  the 
most  valuable  of  narcotics,  is  obtained  from  the  juice  of 
the  leaves,  stalks,  and  capsules  of  the  Papaver  somnife- 
rum.  Opium  contains  three  principles  different  from 
those  found  in  other  vegetables,  meconic  acid,  narcotin, 
and  morphia,  a  substance  of  an  alkaline  nature,  and 
upon  which  the  anodyne  propex'ty  of  opium  is  believed 
to  depend.  The  Papaver  oi'ientale  is  similar  in  its  pro- 
l>erties.  The  petals  of  the  Red  Poppy  (^Papaver  rhceas} 
are  demulcent  and  slightly  nai'cotic ;  they  also  contain 
a  considerable  quantity  of  red  colouring  matter,  which, 
according  to  Dr  Duncan,  they  yield  in  infusion.  The 
root  of  Celandine  (Chelidonium  mojus)  is  a  drastic  pur- 
gsitive,  and  Sanguinaria  canadensis  is  powerfully  eme- 
tic. 

Officinal  Plants. 

■  Papaver  somniferum. 
Papaver  rhoeas. 

Poisonous  Properties. — Opium  is  one  of  the  most 
powerful  narcotic  poisons;  and  the  juice  of  Celandine 
is  an  acrid  or  irritating  poison,  extremely  caustic  and 
violent  in  its  action.  Meconopsis  napalensis,  a  plant 
found  in  Nepal,  is  also  a  powerful  poison. 

These  deleterious  properties  do  not  exist  at  all  in 
the  seeds  of  the  Papaveraceae ;  these  contain  a  consi- 
derable quantity  of  a  thick  oil  of  a  harmless  nature. 


HYPOPETALEiE. 


319 


ORDER  XCIV. 
NYMPH^ACEiE. 

An  order  of  little  interest  in  a  medicinal  point  of 
view,  hut  chiefly  remarkable  for  tLie  beauty  of  the 
flowers,  and  the  diversity  of  opinion  which  prevails  re- 
garding its  situation,  some  placing  it  among  monoco- 
tyledonous  plants,  while  others  have  referred  it  to  the 
dicotyledonous  division.  The  Nymphseaceje  are  aquatic 
plants,  with  numerous  sepals  and  petals  passing  insen- 
sibly into  each  other,  many  stamens,  ovary  many-celled 
and  many-seeded,  and  an  indehiscent  pericarp.  White 
Water  Lily  {Nymplioza  alba),  and  Yellow  Water  Lily 
{Nuphar  lutea)  are  examples.  They  are  somewhat  as- 
tringent, and  were  formerly  deemed  anodyne. 

ORDER  XCV. 
CRUCIFERiE. 

Characters. — Herbs  with  alternate  leaves  and  small 
yellow  or  whitish-purple  flowers  ;  calyx  of  4  sepals, 
caducous  ;  corolla  of  4  petals,  deeply  clawed,  alternate 
with  the  sepals,  and  arranged  in  a  cruciform  manner  ; 
stamens  6,  of  which  2  are  shorter  than  the  other  4  ; 
glands  on  a  kind  of  disk  between  the  petals  and  ovary; 
ovary  generally  of  2  cells,  with  a  partition  formed  by 
the  imion  of  2  elongated  parietal  placentae,  and  with 
many  ovules;  style  very  short;  stigma  simple  or  2-lobed; 
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pericarp  a  siliqua  or  a  sillcula,  dehiscing  by  2  valves 
separating  from  the  dissepiment  (seldom  1 -celled  and 
indehiscent) ;  seeds  pendulous,  attached  to  the  placentae 
in  4  rows,  2  rows  on  each  side  of  the  dissepiment,  and 
without  albumen. 

ExAiviPLES. — Wallflower  {CJieiranthus  cheiri),  Cab- 
bage (Srassica  oleracea). 

This  is  one  of  the  most  natural  families  of  plants, 
both  in  structure  and  properties  :  it  is  generally  divided 
into  two  orders,  according  to  the  structure  of  the  fruit, 
the  SiliquoscB  and  the  Silicidosce  ;  see  Figs.  33  and  34, 
page  106. 

Economical.  Properties. — This  is  a  family  of  great 
importance  in  an  economical  point  of  view.    Many  of 
them  contain  a  considerable  quantity  of  mucilage,  mix- 
ed, however,  with  an  acrid  principle ;  when  the  latter 
is  softened  by  cultivation  they  become  useful  and  agree- 
able articles  of  food.    Their  acridity  is  owing  to  a  vo- 
latile principle,  which  is  very  fugacious.    It  is  suffi- 
cient to  mention  the  names  of  the  leading  plants  in  this 
family  used  in  domestic  economy.  The  Cabbage  (Bras- 
sica  oleracea),  of  which  the  White  Garden  or  Heading 
Cabbage,  the  Colewort,  the  Red  Cabbage,  the  Blistered 
Cabbage  or  Savoy,  the  Borcole  or  Green  Kale,  the 
Cauliflower,  the  Broccoli,  and  the  Bi-ussels'  Sprouts, 
are  varieties ;  Rape  (Brassica  napus),  used  as  a  salad, 
and  the  seeds  of  which  contain  a  large  quantity  of  fix- 
ed oil;  Garden  Rocket  (Brassica  eruca);  Turnip  (Bras- 
sica rapa)  ;    Radish   (Raphanus  sativus)  ;  Sea-kale 
(Crambe  maritima)  ;  White  Mustard  (Sinapis  alba), 
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ORDER  XCVIT. 
VIOLARIE^. 

Characters. — Herbs  or  shrubs  witb  simple  leaves, 
accompanied  by  2  stipules ;  calyx  of  5  sepals,  some- 
what elongated  at  the  point  of  attachment ;  corolla  ir- 
regular, of  5  unequal  petals  (occasionally  regular) ; 
stamens  5,  alternate  with  the  petals,  with  short  fila- 
ments and  2-celled  anthers,  with  the  filaments  project- 
ing beyond  them  ;  anthers  almost  cohering  and  closely 
surrounding  the  ovary,  2  of  the  anthers  have  often  a 
gland  at  the  base ;  ovary  1 -celled,  with  many  seeds  at- 
tached to  3  longitudinal  parietal  placentae ;  style  sim- 
ple, sometimes  curved,  with  a  stigma  simple,  or  swelled 
and  hollowed  out  into  a  semicircular  depression  ;  peri- 
carp a  1 -celled  capsule,  covered  by  the  calyx,  dehiscing 
by  3  valves  bearing  the  seeds. 

Example. — Pansy  Violet  (  Viola  tricolor). 

Medicinal  Properties. — The  roots  of  most  of  the 
Violariese  are  acrid  and  nauseous,  and  are  more  or  less 
emetic.    lonidium  ipecacuanha  (formerly  supposed  to 
furnish  the  Ipecacuanha  of  commerce),  and  /.  parvi- 
Jlorum,  are  much  used  as  emetics  in  Brazil  and  Peru, 
and  are  part  of  the  plants  known  there  under  the  gene- 
ral name  of  Ipecacuanha.     Viola  odorata,  V,  canina, 
V.  tricolor,  and  V.  arvensis,  have  similar  properties. 
Emetine,  the  peculiar  principle  which  characterises 
Ipecacuanha,  has  been  found,  by  M.  Caventou,  in  V. 
odorata.    V.  ipecacuanha,  V.  calceolaria,  a.nd  V.  itonboii. 
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are  referred  by  M.  Richard  to  lonidium  ipecacuanha. 
The  flowers  of  Sweet-scented  Violet  (  Viola  odorata) 
have  an  agreeable  perfume,  and  are  used  for  making  a 
laxative  syrup,  and  also  as  a  test  for  alkalis  and  acids. 
Viola  canina  and  V.  arvensis  have  been  recommended 
in  some  cutaneous  diseases. 

Officinal  Plant. 
Viola  odorata. 

ORDER  XCVIII. 
CARYOPHYLLE^. 

Characters. — Herbs  (rarely  shrubs)  with  entire 
opposite  leaves,  often  sessile  and  connate,  and  the 
stems  enlarged  at  the  joints ;  calyx  often  monosepalous, 
and  of  5  teeth,  or  of  5  distinct  sepals ;  corolla  of  5 
deeply-clawed  petals ;  stamens  4,  5,  or  10,  in  the  lat- 
ter case,  5  being  attached  to  the  petals,  and  5  inserted 
under  the  ovary ;  ovary  with  from  1  to  5  cells,  Avith  as 
many  styles  and  stigmas ;  pericarp  a  1-  or  5-celled 
capsule,  dehiscing  by  2-5  valves,  or  by  the  separation 
of  the  teeth  at  its  upper  part,  rarely  fleshy  or  baccate, 
with  central  placenta  bearing  many  seeds. 

Examples. — Maiden  Pink  {Diantlius  deltoides),  Blad 
der  Campion  (Silene  injlata). 

Medicinal  Properties. — These  are  of  little  inte- 
rest in  this  order.    The  flowers  of  Clove  Gillyflower 
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the  leaves  of  which  are  used  as  a  salad  ;  Black  Mustard 
(Sinapis  nigra),  the  ground  seeds  of  which  constitute  a 
well  known  condiment ;  Garden  Cress  (Lepidium  sati- 
vum), a  favourite  small  salad  ;  Winter  Cress  {Barbarea 
vulgaris)  ;  Water  Cress  {Sisymbrium  nasturtium)  ; 
Scurvy  Grass  [Cocklearia  officinalis) ;  Horse  Radish 
{CocJtlearia  armoracia)  ;  Charlock  {Sinapis  arveiisis), 
sometimes  eaten  as  turnip-tops  ;  Ladies'  Smock  {Car- 
damine  pratensis),  the  leaves  of  which  are  sometimes 
used  as  a  salad.  Gold  of  Pleasure  {Camelina  sativa  or 
Myagrum  sativum),  is  much  cultivated  in  France  for 
the  seeds,  which  yield  a  fixed  oil  much  used  for  lamps. 
— Richard. 

Medicinal  Properties. — The  plants  in  this  family 
have  an  acrid  or  pungent  taste,  and  are  generally  sti- 
mulating and  aromatic,  being  valued  in  medicine  chief- 
ly as  antiscorbutic.  A  pungent  volatile  oil  is  found 
more  or  less  in  them  all,  and  in  some  it  is  extremely 
acrid,  as  in  Mustard  seed.  They  are  said  to  contain  a 
quantity  of  azote  or  nitrogen,  an  element  more  rare  in 
vegetables.  Ladies'  Smock  [Cardamine  pratensis)  is 
somewhat  diaphoretic,  and  has  been  recommended  in 
some  nervous  diseases.  Scurvy  Grass  and  Hoi'se  Ra- 
dish [Cochlearia  officinalis  and  C.  armoracia),  and  Wa- 
ter Cress  [Sisymbrium  nasturtium)  are  stimulant  and 
diuretic,  and  deemed  antiscorbutic.  Mustard  seeds, 
from  the  Sinapis  alba  and  S,  nigra,  are  used  to  sti- 
mulate the  intestinal  canal,  and  externally  for  sina- 
pisms. 

o  3 
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Officinal  Plants. 
SiliqtwscB.  SiliculoscE. 
Cardamine  pratensis.  Cochlearia  ai-moracia. 

Sisymbrium  nasturtium.      Coclilearia  officinalis. 
Sinapis  alba. 
Sinapis  nigra. 

ORDER  XCVI. 
CAPPARIDE^. 

Characters. —  Herbs  or  shrubs,  with  alternate 
leaves,  sometimes  with  spinous  stipules ;  calyx  of  4 
sepals,  sometimes  united,  sometimes  irregular;  corolla 
of  4  petals,  clawed,  arranged  in  a  cruciform  manner, 
and  often  unequal ;  stamens  numerous  (rarely  4  or  6); 
ovary  with  a  stalk,  1 -celled,  many-seeded,  with  a  sim- 
ple filiform  style  or  none ;  pericarp  fleshy,  baccate,  or 
siliquose  and  dehiscent,  with  many  reniform  seeds  at- 
tached to  2  or  more  parietal  placentae  ;  embryo  curved, 
Avithout  albumen. 

Examples. — Caper -bush  (Capparis  spinosa),  Bas- 
tard Mustard  (  Cleome  icosandra). 

Properties. — In  properties  this  family  bears  a  con- 
siderable resemblance  to  the  Cruciferse,  being  stimu- 
lant, diuretic,  and  antiscorbutic.  The  Caper,  a  well 
known  pickle,  is  the  young  flower-bud  of  Capparis 
spinosa.  Tlie  bark  of  the  root  of  this  plant  is  bitter 
and  acrid,  and  diuretic,  and  several  species  of  Cleome 
are  used  for  sinapisms  in  some  countries. 
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mens,  an  ovary  consisting  of  2  carpels,  adhering  to 
each  other  below,  hut  separating  above  into  2  short 
styles,  rarely  1-celled,  and  the  pericarp  a  many-seed- 
ed 2-valved  capsule. 

Example. — London  Pride,  or  None-so-pretty  (Saxi- 
fraga  umbrosa). 

Properties. — This  is  an  order  of  little  interest  in  a 
medicinal  point  of  view  ;  it  takes  its  name  from  the 
property  of  breaking  down  urinary  concretions,  which 
White  Saxifrage  [Saxifraga  granulatn)  was  ■  formerly 
supposed  to  possess.  The  tubercles  of  this  plant,  and 
most  of  the  j)lants  in  the  order,  are  slightly  bitter, 
acrid,  and  astringent. 

ORDER  CI. 
CRASSULACEi^:. 

Sempei'vivece. 

Characters.  —  Succulent  herbs,  with  thick  fleshy 
leaves,  which  are  alteraate  or  opposite ;  calyx  nionose- 
palous,  of  from  3  to  20  divisions ;  corolla  of  as  many 
petals  as  there  are  divisions  in  the  calyx,  or  monopeta- 
lous,  with  many  divisions;  stamens  equal  in  number  to, 
or  twice  as  many  as,  the  petals,  or  lobes  of  the  corolla,  in 
the  latter  case,  one  half  of  them  being  sometimes  abor- 
tive or  transformed  into  corpuscles  of  various  forms ; 
ovaries  the  same  number  as  the  petals,  each  1-celled, 
and  having  many  ovides  attached  to  a  sutural  placenta 


■ 


328  PERIPETALE^. 

placed  at  the  internal  side ;  pericarps  many-seeded  fol- 
licles, dehiscing  by  a  longitudinal  sutui'e. 

Examples. — Stonecrop  or  Wall  Pepper  ( Sedimi  acre), 
House  Leek  [Sempervivum  tectorum),  which  contains 
malic  acid. 

Properties. — The  plants  in  this  family  are,  in  ge- 
neral, somewhat  acrid,  but  sometimes  so  mild  as  to  be 
fit  for  use  as  articles  of  diet.  Orpine  or  Stone-crop 
(^Seduni  telephium)  is  used  as  a  salad,  and  the  young 
shoots  of  White  Stone-crop  [Sedum  album),  are  boiled 
and  eaten  in  some  parts  of  France.  Sedum  acre  is 
emetic  and  pm-gative,  and  has  been  recommended  as  an 
antiscorbutic. 

ORDER  CII. 
RIBESIE^. 

Grossulariem,  De  Cand — Grossulaceee,  Lindley. 

Characters  Shrubs,  generally  armed  with  spines, 

with  lobed  alternate  leaves,  and  the  inflorescence  a 
spike  or  axillary  raceme ;  calyx  monosepalous,  4  or  5 
partite,  adhering  at  its  base  to  the  ovary ;  corolla  of 
5  small  petals,  alternate  with  the  divisions  of  the  ca- 
lyx, and  inserted  on  it ;  stamens  5 ;  ovary  inferior,  or 
semi-inferior,  1-celled,  with  many  ovides,  inserted  on 
2  parietal  placentae,  and  with  a  simple  or  bifid  style  ; 
pericarp  a  globular  1-celled,  many-seeded,  berry,  sur- 
mounted by  the  persistent  calyx. 


Example.— Gooseberry  {Ribes  grossularia). 
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or  Clove  Pink  {Dianthus  caryophylhis)  are  slightly  aro- 
matic, stimulant,  and  diaphoretic,  but  their  only  medi- 
cinal use  is  to  give  colour  and  flavoui-  to  a  syrup.  Sa- 
ponaria  officinalis  is  slightly  bitter  and  mucilaginous, 
and  has  been  recommended  as  a  sudorific  in  gout  and 
cutaneous  diseases. 

Officinal  Plant. 
Dianthus  caryophyllus. 

ORDER  XCIX. 
LINELE. 

Characters. — Herbs  or  shrubs,  generally  with  al- 
ternate leaves ;  calyx  generally  of  5  sepals,  persistent ; 
corolla  of  5  petals,  clawed;  stamens  5  or  10,  with  the 
filaments  united  at  the  base ;  ovary  with  3  or  10  cells, 
and  as  many  styles,  and  I  ovule  at  the  upper  part  of 
the  internal  angle  of  each  cell ;  pericarp  a  globular 
capsule  with  many  I -seeded  cells,  dehiscing  by  as  many 
valves  as  there  are  cells ;  seeds  compressed,  and  desti- 
tute of  albumen. 

Example. — Flax  {Linum  usitatissimum). 

Economical  Properties. — The  uses  of  Linum  usi- 
tatissimum are  well  known:  the  stems  furnish  flax, 
and  the  seeds  furnish  linseed-oil,  while  the  cake  which 
remains  after  the  oil  has  been  expressed,  is  used  for 
fattening  cattle,  and  known  by  the  name  of  oil-cake. 
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Medicinal.  Properties. — Linseed  is  a  valuable 
emollient  and  demulcent,  and  is  much  employed  in 
medicine  for  poultices,  fomentations,  a  kind  of  tea,  &c. ; 
the  seeds  contain  a  great  quantity  of  mucilage  and  of  a 
bland  fixed  oil.  The  mucilage  resides  in  the  testa  or 
episperm,  while  the  oil  is  found  in  the  kernel  or  seed. 
Purging  Flax  (^Linum  catlmrticum)  is  a  mild  purgative. 

Ojffwinal  Plants. 
Linum  usitatissimum. 
Linum  catharticum. 
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Dicotyledonous  polypetalous  plants  with  perigynous  stamens. 


100.  Saxifrage/e. 

101.  Crassulace;e. 

102.  Ribesie^. 

103.  CuCURBITACEiE. 

104.  MyRTACEiE. 

105.  Salicare/e. 


106.  Tamariscine^e. 

107.  Rosacea. 

108.  LEGUailNOSiE. 

109.  TEREBINTHACEiE. 

110.  RlJAMNETE. 


ORDER  C. 

SAXIFRAGEiB. 

Characters. — Herbs  with  simple  alternate  leaves, 
a  monosepalous  calyx  of  4  or  5  divisions,  adhering 
more  or  less  to  the  ovary,  a  corolla  of  4  or  5  petals  in- 
serted between  the  divisions  of  the  calyx,  5  or  10  sta- 
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Economical  Properties. — This  well  known  family- 
is  characterised  by  the  agreeable  union  of  sweetness 
and  acidity  found  in  the  berries.  They  in  general  con- 
tain malic  acid.  The  Red  Currant  {Ribes  ruhrum)  is 
said  to  contain  also  citric  acid.  There  is  another  spe- 
cies, the  Tree  Currant  {Rihes  spicatum),  which  Mr 
Loudon  recommends  for  cultivation. 

The  Cactese,  or  Indian  Figs,  were  formerly  included 
in  the  Ribesiese,  but  are  now  made  a  separate  order, 
under  the  name  of  Cactece  or  Nopalece ;  they  are  known 
by  the  stamens  being  indefinite,  the  calyx  and  corolla 
imperceptible,  or  very  minute,  and  their  succulent  cha- 
racter. The  fruits  of  many  of  the  Cactes  are  pulpy 
and  refreshing.  The  milky  juice  of  some  of  the  plants 
in  this  family  is  very  dangeroufe,  as  in  Cactus  grandi- 
Jlorus,  C.  Jlagelliformis,  and  C.  divaricattcs,  but  in  small 
doses  used  medicinally  in  Saint  Domingo.  The  insect 
called  Cochineal,  or  Coccus  cacti,  is  found  upon  some 
species  of  Cactus,  as  C.  opuntia,  and  C.  cocciferiis. 

ORDER,  cm. 

CUCURBITACEiE. 

Characters. — Herbs  with  climbing  stems,  twining, 
or  with  tendrils ;  leaves  alternate,  petiolated,  simple, 
often  deeply  divided,  and  covered  with  numerous  mi- 
nute tubercles  ;  flowers  generally  monoecious,  occasion- 
ally hermaphrodite  ;  calyx  monosepalous,  of  5  teeth; 
corolla  of  5  petals,  or  monopetalous  of  5  lobes ;  sta- 
mens 5,  inserted  in  the  base  of  the  corolla,  sometimes 
distinct,  sometimes  united,  (4  in  2  parcels  and  1  free, 
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or  monadelphous) ;  anthers  long  ;  ovary  inferior,  with  a 
short  simple  or  trifid  style,  terminated  by  3  thick  glan- 
dular stigmas,  1-celled,  (rarely  I-seeded),  with  6  or 
many  seeds,  attached  to  3  parietal  placentae  ;  pericaip 
a  pepo  (rarely  dry  and  dehiscent),  with  the  seeds  scat- 
tered in  a  pulpy  matter,  and  surmounted  by  the  calyx; 
seeds  compressed,  with  a  crustaceous  integument,  and 
no  albumen. 

Example. — Cucumber  (Cucumis  sativus). 

Economical  Properties. — The  pulpy  matter  found 
in  the  fruit  of  most  of  the  plants  in  this  family  is  whole- 
some and  often  very  nutritious,  and  may  be  turned  to 
good  account  as  an  article  of  food,  or  as  a  pickle.  The 
Melon  or  Cantaloupe,  so  much  prized  as  a  dessert  fruit, 
is  obtained  from  the  Cucumis  melo ;  the  Common  Cucum- 
ber is  the  fruit  of  the  Cuciimis  sativus.  Besides  these, 
we  have  the  Pompion  (Cucurbita  pepo),  the  Water- 
Melon  (C.  citrullus),  the  Squash-Gourd  (C  melopepo), 
the  Warted  Gourd  (C  verrucosa),  tlie  Bottle  Gourd  (C. 
lagmaria),  the  Orange  Goui'd  (C.  aurantia),  and  the 
Vegetable  Marrow  Gourd  (C  succado). 

Medicinal  Properties. — All  these  fruits  are  more 
or  less  bitter  and  aperient ;  in  some  of  this  family  these 
properties  are  highly  developed,  and  it  affords  some  of 
our  most  valuable  'purgatives.  The  pulp  of  Coloquin- 
tida  or  Bitter  Apple  {Cucumis  colocynthis)  is  a  drastic 
purgative,  and  much  employed  in  medicine  :  its  bitter- 
ness, according  to  M.  Vauquelin,  resides  in  a  resinous 
principle,  Avhich  he  has  called  Colocynthine.    The  juice 
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which  surrounds  the  seeds  of  the  Wild  Cucumber  {Mo- 
mordica  elaterium)  affords  Elaterium,  one  of  the  most 
violent  purgatives  which  we  possess.  The  roots  of  this 
plant  and  of  Red-herried  Bryony  {Bryonia  alha  or  B. 
dioica)  are  also  purgative,  and  the  latter  is  rubefacient 
when  applied  to  the  skin. 

The  active  purgative  principle,  so  abundant  in  the 
pulpy  matter  of  the  fruits  in  this  family,  is  not  found 
in  the  seeds.  They  are  sweetish  and  mucilaginous, 
and  contain  a  considerable  quantity  of  a  mild  fixed  oil ; 
they  are  sometimes  used  for  emulsions.  JoUiffia  afri- 
cana  afiFords  a  great  quantity  of  expressed  oil,  said  to 
be  of  as  good  a  quality  as  Olive-oil. 

Officinal  Plants. 
Cucumis  colocynthis. 
Momordica  elaterium. 

Poisonous  Properties. — In  large  doses,  Cucumis 
colocynthis  and  Momordica  elaterium  are  poisonous. 
The  latter  contains  elatine,  which  is  an  extremely  ac- 
tive poison. 

ORDER  CIV. 
MYRTACEiE. 

Myrti,  Juss,—Mi/rtinecB,  Decand. 

Characters. — Trees  or  shrubs,  with  opposite  en- 
tire leaves,  with  numerous  transparent  glands  or  dots, 
and  generally  persistent ;  calyx  monosepalous,  of  4  or 
5  divisions,  adhering  to  the  ovary  ;  corolla  with  petals 
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equal  in  number  to  the  divisions  of  the  calyx ;  stamens 
numerous,  distinct,  or  united  by  the  filaments  in  seve- 
ral fasciculi ;  ovary  inferior,  with  1  to  6  cells,  many 
seeds,  and  a  simple  style  and  stigma ;  pericarp  1-  or 
many-celled,  dry  and  capsular,  or  fleshy  and  baccate, 
or  drupaceous  ;  seed  without  albumen. 

Examples — Myrtle  (JMyrtus  communis),  Clove-tree 
(Etigenia  caryophyllata). 

Economical  Properties. — The  plants  in  this  fa- 
mily are  in  general  highly  aromatic ;  they  abound  in  a 
pungent  stimulating  volatile  oil,  which  renders  many 
of  them  valuable  as  spices.  Cloves  are  the  unexpanded 
flower-buds  of  Eugenia  caryophyllata  {Caryophyllus 
aromaticus);  and  the  unripe  berries  of  the  Pimento- 
tree  {Myrtus  pimenta)  constitute  Jamaica  pepper  or 
allspice.  The  Pomegranate  is  the  fruit  of  Punica  gra- 
natum;  it  contains  an  agreeable  acid  juice. 

Medicinal  Properties. — This  family  is  charac- 
terized by  two  properties,  which  render  it  valuable  in 
a  medicinal  point  of  view,  astringency,  and  a  warm 
aroma.  The  former  of  these  is  found  in  the  Pome- 
granate (^Punica  granatuni),  the  bark  and  flowers  of 
Avhich  are  sometimes  used  in  diarrhoea  and  dysentery, 
;md  in  the  brown  Gum-tree  {Eucalyptus  resinifera), 
which  is  believed  to  yield  some  of  the  kino  of  com- 
merce. It  is  not  yet  decided  what  plant  yields  the  best 
or  true  kino :  the  Dublin  College  refer  it  to  the  Butea 
frondosa,  belonging  to  the  Leguminosse;  the  London 
College  adopt  Pterocarpu^  erinacea  as  tlie  source  of 
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kino  ;  while  the  Edinburgh  College  give  the  Eucalyp- 
tus resinifera  as  the  true  source  of  this  gum.  The  kino 
imported  by  the  East  India  Company  is  the  produce 
of  the  Nauclea  gamheer,  belonging  to  the  Rubiacejfi. 

The  Myrtacese  are  valuable  as  warm  carminatives, 
and  even  as  stimulants.  Cajeput  oil  is  the  volatile  oil 
obtained  from  Melaleuca  Leucadendron  and  M.  caje- 
puti;  it  is  a  very  powerful  local  and  general  stimulant. 
Myrtus  pimenta  and  Eugenia  caryophyllata  are  valued 
as  carminatives. 

Officinal  Plants. 

Punica  granatum.         *  Myrtus  pimenta. 
Eucalyptus  resinifera.       Melaleuca  leucadendron. 
Eugenia  caryophyllata.     Melaleuca  cajeputi. 

ORDER  CV. 
SALICARI^. 

Characters. — Herbs  with  opposite  leaves;  a  mono- 
sepalous,  tubular,  toothed,  or  lobed  calyx  ;  deciduous 
petals  placed  between  the  lobes  of  the  calyx ;  stamens 
often  the  same  number  as  the  petals,  and  inserted  be- 
low them  on  the  calyx ;  a  2-  or  4-celled  ovary,  with  a 
simple  style  and  stigma,  and  many  seeds ;  a  capsular 
dehiscent  pericarp,  generally  1-celled,  and  covered  by 
the  calyx,  and  the  seeds  adhering  to  a  central  pla- 
centa. 

Example — Purple  Loosestrife  (Lythrum  Salica- 
ria). 
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Medicinal  Properties. — The  herb  of  Lytliram 
Salicaria  is  mucilaginous  and  astringent,  and  was  for- 
merly much  employed  in  diarrhoea.  The  leaves  of 
Ammannia  vesicatoria  are  extremely  acrid,  and,  accord- 
ing to  Dr  Ainslie,  are  much  employed  in  India  as 
blisters,  being  simply  bruised  and  applied  to  the  skin. 

Officinal  Plant, 
Lythrum  Salicaria. 

ORDER  CVI. 
TAMARISCINE^. 

Characters. — Shrubs  or  herbs,  with  alternate 
leaves;  a  persistent  calyx  of  4  or  5  divisions;  a  corolla 
of  as  many  petals ;  about  5  or  10  stamens  ;  a  superior 
ovary,  with  a  short  style  and  3  stigmas  ;  and  a  1-celled, 
many-seeded,  3-valved  capsule,  with  3  placenta. 

Example. — Tamarix  gallica,  which  produces  a  very 
pure  kind  of  sugar  called  the  Manna  of  Mount  Sinai. 

ORDER  CVII. 
ROSACEiE. 

Hosaoece,  Pomacece,  Amygdalea  {Drupacea),  and  SanguisorbetB, 

Lindley. 

Characters.— Trees,  shrubs,  or  herbs ;  leaves  al- 
ternate, simple,  or  compound,  often  pinnate  or  digi- 
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tate,  and  with  2  stipules  often  joined  laterally ;  in- 
florescence very  various ;  flowers  generally  white,  sel- 
dom red  or  yellow ;  calyx  monosepalous,  tubular  or 
spread  out,  sometimes  accompanied  by  an  external  se- 
cond calyx,  of  5  divisions  or  lobes  ;  corolla  of  5  equal 
petals,  inserted  in  the  orifice  of  the  tube  of  the  calyx, 
or  at  the  base  of  the  divisions  ;  stamens  numerous  ; 
pistils  1  or  many,  sometimes  distinct,  sometimes  united 
into  a  many-celled  ovary,  sometimes  many  placed  on 
the  walls  of  a  tubular  calyx,  often  placed  on  an  en- 
larged receptacle  ;  each  ovary  1 -celled,  with  1,  2,  or  a 
small  number  of  ovules  ;  style  often  lateral,  or  arising 
from  the  base  of  the  ovary  ;  pericarp  a  drupe,  a  pome, 
or  an  achenium. 

This  extensive  family  is  divided  into  six  sections  ; 
the  Fragariacese,  the  SpirEeacese,  the  Agi-imoneae,  the 
Amygdalese  or  Drupacese,  the  Roseae,  and  the  Po- 
maceae. 

1.  Fragahiace^. — These  have  compound  leaves,  a 
spreading  calyx,  numerous  pistils  set  on  a  gynophore, 
which  sometimes  becomes  fleshy,  and  in  the  fruit  nu- 
merous acheniums  or  drupes,  in  a  sort  of  capitulum  or 
head ;  as  Fragaria,  Potentilla,  Geum,  Rubus. 

2.  Spirjeace^ — These  have  a  fruit  composed  of  from 
3  to  12  capsules  or  follicles,  dehiscing  by  2  valves  ;  as 
Spirsea. 

3.  Agrimoneje — These  have  a  tubular  calyx  with  1 
or  several  pistils,  and  fruit  composed  of  1  or  several 
acheniums,  contained  in  the  tube  of  the  calyx ;  as  in 
Agrimonia. 

4.  Drvpacem — These  are  characterized  by  the  fruit 
being  a  fleshy  drupe,  containing  1  nut  of  2  seeds,  or, 


336 


PERIPKTALE^. 


from  abortion,  with  only  1  seed ;  as  Prunus,  Amyg- 
dalus. 

5.  RosEM. — These  have  a  tubular  urceolate  calyx, 
which  becomes  fleshy,  and  contains  many  parietal  bo- 
dies, which  are  the  true  ovaries ;  as  Rosa  :  See  Fig.  28, 
page  89. 

6.  PoMACEM  In  this  section  the  pistils  are  from  2 

to  5,  united  with  each  other  and  the  tube  of  the  calyx, 
and  the  pericarp  is  a  pome. 

Economical  Properties — The  fruits  of  many  of 
the  plants  in  this  family  contain  a  considerable  quan- 
tity of  saccharine  matter,  mixed  with  malic  acid,  and 
are  much  esteemed.  The  following  are  the  principal 
kinds :  the  Strawberry  (Fragaria  vesca),  the  Musky 
or  Hautboy  (i^.  elatior),  the  Raspberry  (JRubus  idceus), 
the  Bramble  fruticosus),  the  Cloudberry  {R.  cha- 
mcEmorus),  the  Dewberry  {R.  cccsius),  the  Stone 
Bramble  {R.  saxatilis),  the  Plum  (Primus  domestica), 
tlie  Cherry  {P.  cerasus),  the  Gean  (P.  avium),  which 
contains  prussic  acid  ;  the  Apricot  {P.  armeniaca),  the 
Sloe  (P.  spinosa),  which  makes  an  excellent  preserve ; 
the  Peach  {Am?/ffdalus  persica),  of  which  the  Nectarine 
is  a  variety  ;  the  Sweet  and  Bitter  Almond  [Amygda- 
Im  communis  and  A.  amara),  the  Apple  [Pyrus  malus), 
the  Quince  [P.  cydonia),  the  Pear  {P.  communis),  the 
Service  [P.  domestica),  the  Medlar  {Mespilus  germa- 
nica),  the  Loquat  Apple  {M.  japonica).  Besides  these, 
there  are  many  others  capable  of  forming  good  edible 
fruits  when  cultivated.  Prunus  armeniaca,  P.  domes- 
tica, and  Amygdalus  communis,  furnish  a  kind  of  gum, 
which  exudes  from  the  trunk  and  branches. 
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Medicinal  Properties. — These  are  various  in  this 
extensive  family.    In  the  Fragariaceae,  Agrimonese, 
and  Spireacese,  there  is  a  Considerable  degree  of  bitter- 
ness and  astringency,  as  in  the  roots  of  the  Strawberry 
(Fragaria  vesca),  which  contain  tannin  and  gallic  acid  ; 
the  roots  of  Silver- weed  (Potentilla  anserina) ;  the  whole 
plant  of  Tormentilla  erecta,  which  has  been  sometimes 
used  for  tanning;  Herb-Bennet  {Geum  urbanum),  which 
was  formerly  in  use  as  a  febrifuge ;  the  root  of  Mea- 
dow-Sweet  (Spircea  uhiaria) ;  the  leaves  of  Agrimony 
{Agrimoniaeupatoria),  which  are  used  for  gargles  ;  the 
petals  of  Red  Rose  {Rosa  gallica),  and  the  fruit  of  R. 
canina,  which  are  used  for  conserves,  &c    The  Bitter 
Almond  [Amygdaliis  amara)  and  the  Sweet  Almond  {A. 
communis  or  A,  dulcis)  yield,  by  expression,  a  bland  oil 
much  used  for  emulsions.    The  flavour  of  the  Bitter 
Almond  is  owing  to  the  presence  of  prussic  acid,  which 
is  not  found  in  the  Sweet  Almond,  or  at  least  in  very 
small  quantities.   "  The  bland  oil,  called  almond  oil,  is 
obtained  from  Bitter  as  well  as  Sweet  Almonds,  by  ex- 
pression, if  no  heat  be  employed;  but  if  heated,  the  oil 
expressed  from  Bitter  Almonds  is  impregnated  more  or 
less  with  the  narcotic  volatile  oil,  as  is  readily  manifested 
by  its  smell  and  taste:'~Dr  Duncan,  Prunes,  the  dried 
fruit  of  Prunus  domestica,  are  considered  a  mild  laxa- 
tive.   Quince  seeds,  from  the  Pyrus  cydonia,  are  sup- 
posed to  have  the  power,  in  small  doses,  of  repressing 
vomiting :  they  are  very  acid.    The  fruit  of  the  Dog- 
rose  {Rosa  canina)  is  said  to  contain  citric  acid.  The 
])etals  of  the  Damask-rose  {R,  centifolia)  are  used  for 
distilling  rose-water.    Brayera  anthdmintica  is  said  to 
be  almost  specific  against  taenia;  it  is  an  Abyssinian 
plant,  and  is  much  used  at  Constantinople. 
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Officinal 


Plants. 


Tormeutilla  erecta. 

Agrimonece. 
Agrimonia  eupatoria. 

DrupacecB. 
Amygdalns  communis. 


FragariacecB. 
Geum  ui'banum. 


RosecE. 
Rosa  gallica. 
Rosa  centifolia. 
Rosa  canina. 

Pomacece. 
Pyrus  Cydonia. 


Amygdalus  amara. 
Amygdalus  persica. 
Prmnis  domestica. 
Pmnus  Lauro-cerasus. 

Poisonous  Properties. — The  Drupacese  contain  a 
considerable  quantity  of  prussic  acid  in  the  leaves  and  in 
the  seeds,  and  some  of  them  are  dangerous  on  this  ac- 
count. Tlie  Cerasus  capricida  proves  fatal  to  goats 
which  feed  upon  its  leaves  ;  the  leaves  of  Cherry-lau- 
rel (Prunm  lauro-cerasus)  afford  prussic  acid  by  distil- 
lation ;  and  this  acid  may  also  be  detected  in  Peach 
blossoms  and  leaves,  and  in  the  bark  of  the  Bird-cher- 
ry (Prunus  padus).  Bitter  AJmonds  are  dangerous  in 
any  considerable  quantity,  and  their  essential  oil  is 
highly  poisonous. 


Characters.— Trees,  shrubs,  or  herbs^Jvith  alter- 
nate generally  compound  leaves  (rarely  simple),  digi. 


ORDER  CVIII. 


LEGUMINOS^. 

Papilionacew — Tournefort. 
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tate,  pinnate,  biternate,  or  bipinnate,  and  with  2  per- 
sistent stipules  at  the  base  of  each  petiole  and  leaflet ; 
flowers  solitai'y,  in  racemes  or  in  panicles; — 1.  some- 
times they  are  irregular  and  papilionaceoits,  that  is, 
with  a  tubular  calyx,  toothed  at  the  summit,  a  corolla 
formed  of  5  unequal  and  irregular  petals  (see  par.  281), 
and  10  stamens,  generally  diadelphous,  seldom  free  or 
monadelphous  ; — 2.  sometimes  the  flower  is  more  re- 
gular, being  composed  of  a  calyx  of  5  deep  divisions, 
an  equal  and  regular  polypetalous  corolla  of  3  to  5  pe- 
tals, and  10  free  stamens,  of  which  several  are  often 
abortive ; — 3.  sometimes  there  is  a  calyx  of  5  teeth, 
(corolla),  accompanied  by  an  external  calyx,  with  no 
coi'oUa,  and  numerous  stamens,  free  or  monadelphous  : 
— ovary  superior,  1 -celled,  generally  many-seeded,  with 
a  simple  style  and  stigma ;  pericarp  a  drupe  or  legume, 
generally  the  latter;  the  legume  is  most  frequently  1- 
celled,  many-seeded,  and  dehiscing  by  2  valves ;  but  it 
is  sometimes  of  several  cells,  and  jointed,  dehiscing  at 
the  articulations. 

This  very  natural  family  has  been  divided  into  three 
sections,  the  Papilionacese,  Cassise,  and  Mimosse. 

1.  Papilionacece. — These  are  characterized  by  the  pa- 
pilionaceous corolla,  and  have  in  general  ]  0  diadelphous 
stamens,  as  Broom  {Spartium  scoparium),  Pea  (Pisum 
sativum),  Laburnum  (  Cytisus  laburnum). 

2.  Cassia — These  have  an  equal  and  regular  corol- 
la of  3  or  5  petals,  and  10  stamens,  of  which  some  are 
frequently  abortive,  as  the  Senna  shrub  {Cassia  senna), 
the  Tamarind  tree  {Tamarindus  indica). 

3.  Mimosce. — These  have  a  double  calyx,  the  exter- 
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iial  small  and  of  5  teeth,  the  internal  monosepalous  and 
tubular  (sometimes  called  corolla),  and  numerous  sta- 
mens generally  monadelphous,  as  the  Sensitive  plant 
[Mimosa  pudica),  the  Gum  tree  (Acacia  vera). 

Regarding  this  order,  Mr  Lindley  observes  :  "  The 
most  common  feature  is,  to  have  what  are  called  papi- 
lionaceous flowers  ;  and  when  these  exist,  no  difficulty 
is  experienced  in  recognising  the  order,  for  papiliona- 
"ceous  flowers  exist  no  where  else.  Another  and  a 
more  invariable  character  is  to  have  leguminous  fruit ; 
and  by  one  of  these  two  characters  all  the  plants  of  the 
family  are  known." 

Economical  Properties — To  man  this  is  one  of 
the  most  important  families  in  the  vegetable  kingdom ; 
indeed,  with  the  exception  of  the  Gramineae,  there  is 
no  one  which  furnishes,  directly  or  indirectly,  so  many 
of  the  necessaries  of  life.    Many  are  useful  as  food  for 
man,  but  they  are  more  important  as  furnishing  excel- 
lent pasture  for  cattle.    It  contains  the  Pea  [Pisum  sa- 
tivum), the  Bean  ( Vida  Faha),  the  Kidney  Bean  or 
Haricot  {Phaseolus  vulgaris)  ;  Dyers'  Green-weed  (Ge- 
nista tinctoria),  used  to  dye  a  yellow  colour;  St  John's 
Bread  [Ceratonia  siliqun),  the  fleshy  fruit  of  which  is 
used  as  an  article  of  food  in  the  countries  where  the 
tree  is  common  ;  Saintfoin  (  Onoh-i/chis  sativa  or  Hedy- 
sanm  onohrychis)  ;  White  Trefoil  or  Dutch  Clover 
( Trifolium  repens),  Common  Clover  (T. pratense),  Black 
Medick  or  Konsuch  {Mcdicago  htpulina),  Lucerne  {M. 
sativa),  the  South  American  Eai-th-nut  (Arachis  hypo- 
^c«)  used  as  food  in  New  Spain.    The  leaves  of  Indi- 
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gofera  anil,  I.  tindoria,  and  /.  argentea,  yield  indigo,  a 
valuable  blue  dye.  The  Tamarind,  a  pleasant  acid 
fruit,  is  the  produce  of  Tamarindus  indica. 

Medicinal,  Phoperties — In  a  medicinal  point  of 
view  this  is  a  very  important  family.  It  affords  the 
valuable  purgative  Senna,  which  consists  of  the  leaves 
of  Cassia  obovata,  C.  acutifolia,  and  C.  lanceolata;  the 
fruit  and  pulp  of  another  species  of  Cassia,  C.  fistula, 
and  the  pulp  of  the  Tamarind  (^Tamarindus  indica),  are 
gently  laxative.  The  stiff  hairs  of  the  pod  of  Cow- 
itch  (Dolichos  pruriens)  are  used  as  anthelmintic.  Ta- 
marinds contain  sugar,  and  citric,  malic,  and  tartaric 
acids.  The  bark  of  the  Cabbage-tree  ( Geoffraa  iner- 
mis)  is  a  powerful  anthelmintic.  Genista  tinctoria  is 
pui'gative,  and  in  some  parts  of  Russia  deemed  a  spe- 
cific in  hydrophobia.  Fenugric  seeds,  from  the  Trigo' 
nella  phcenum-grcecum,  are  emollient,  and  employed  in 
veterinary  medicine.  The  leaves  of  Bladder- Senna 
(Colutea  arhorescens)  are  employed  as  a  purgative,  and 
often  mixed  with  Senna  leaves.  The  Leguminosse  al- 
so contain  some  valuable  astringents,  as  Catechu,  or 
Terra  Japonica,  obtained  from  the  wood  of  Acacia  ca- 
techu  ;  and  the  barks  of  A.  vera,  and  of  most  other  spe- 
cies which  fui-nish  gum,  are  highly  astringent,  and  used 
for  tanning  in  some  parts  of  India.  Gum  Kino  is  said 
to  be  obtained  from  Pterocarpus  erinacea.  Saunders^ 
wood,  from  the  P.  santalinus,  contains  a  red  colouring 
matter,  used  in  dyeing.  Dragon's-blood,  obtained  from 
the  P.  draco,  has  been  deemed  astringent,  but,  accord- 
ing to  Dr  Duncan,  is  a  pure  resin,  without  any  astrin- 
gency.    Logwood,  the  wood  of  Hcematoxyhn  campechi- 
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anum,  is  somewhat  astringent,  but  used  chiefly  as  a 
dye.  The  tops  and  seeds  of  Broom  [Spartium  scopa- 
riuni)  ai'e  diui-etic.  Many  trees  in  this  family  furnish 
a  highly  nutritious  gum,  valuable  in  medicine  as  a  pec- 
toral. The  well  known  substance,  Gum  Arabic,  is  ob- 
tained from  Acacia  vera  and  A.  arabica.  Gum  Traga- 
canth  is  the  pioduce  of  Astragalus  tragacanthus,  A.  verm, 
A.  gummifer,  and  A.  creticus.  Some  valuable  balsams 
are  found  among  the  Legurainosce,  as  Copaiva,  from  the 
Copaifera  officinalis,  Balsam  of  Peru,  from  the  Myrox- 
olon  peruiferum,  and  Balsam  of  Tolu,  from  the  M.  tolui- 
ferum  or  Toluifera  halsamum.  The  mild  saccharine  and 
mucilaginous  substance,  called  Liquorice,  is  the  extract 
of  Glycyrrhiza  glabra.  Lac  is  the  produce  of  Ei'ythri- 
na  monospei'^ma  ;  and  Gum  or  Resin  Anime,  of  Hyme- 
nea  courbaril :  they  are  used  for  varnishing. 

Officinal  Plants. 

CassicB.. 
Cassia  fistula. 
Cassia  senna. 

Hsematoxylon  campechia- 

num. 
Tamarindus  indica. 

Mimosas. 
Acacia  vera. 
Acacia  arabica. 
Acacia  catechu. 


Papilionacece. 
Astragalus  tragacanthus. 
Asti'agalus  creticus. 
Astragalus  verus. 
Glycyrrhiza  glabra. 
Pterocarpus  draco. 
Pterocarpus  santalinus. 
Pterocarpus  erinacea. 
Copaifera  officinalis. 
Myroxolon  peruiferum. 
Myroxolon  toluiferum. 
GeoflFrsea  inermis. 
Dolichos  pruriens. 
Spai*tium  scoparium. 


Poisonous  Properties.— The  seeds  of  the  Labur- 
num (Cytisus  laburnum)  are  said  to  be  poisonous,  ow- 
ing to  the  presence  of  a  peculiar  uncrystallizable  prin- 
ciple, called  Cytisine  ;  and  a  few  other  plants  in  the  or- 
der are  deemed  dangerous. 


ORDER  CIX. 

TEREBINTHACE^. 

Characters. — Trees  or  arbuscles,  with  alternate 
leaves  without  stipules,  and  generally  compoimd; 
flowers  minute,  in  branched  racemes,  hermaphrodite  or 
unisexual,  monoecious  or  dioecious  ;  calyx  monosepalous, 
of  3  to  5  deep  divisions  ;  corolla  of  5  petals,  or  absent ; 
stamens  of  the  same  number,  or  twice  as  many  as  the 
petals,  inserted  along  with  the  petals  on  a  perigynous 
disk;  ovary  simple  and  superior,  1-celled  and  1-seeded, 
or  many-celled ;  style  simple  and  short,  with  a  3-lobed 
stigma,  or  3  stigmas;  pericai-p  a  dry  or  succulent 
drupe,  with  one  1-seeded  nut,  or  several  small  nuts. 

Examples. — Balm  of  Gilead  Tree  (Amyris  gileaden- 
sis),  Poison  Oak  (Mhus  toxicodendron),  Cashew  Nut 
(^Anacardium  occidentale),  Mango  Tree  {Mangifera  in- 
dica),  which  has  a  wholesome  agreeable  fruit.  ^ 

Medicinal  Properties. — This  family  abounds  in 
balsams.  Balsam  of  Gilead  is  the  resinous  juice  of 
Amyris  gileadensis  ;  Opobalsam,  or  Balm  of  Mecca,  of 
{A.  opobalsamum).    Elemi  is  the  produce  of  Amyris 
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elemifera,  or  Idea  Icicariha.  Olibanum,  said  to  be  the 
Frankincense  of  the  ancients,  is  obtained  from  Bos- 
wellia  serrata;  Chian  turpentine,  from  the  Pistacia  te- 
rebinthinus  ;  Mastich,  used  to  preserve  the  teeth,  and 
strengthen  the  gums,  from  the  Pistacia  lentiscus  ;  and 
Copal,  from  the  Rhus  copallinum.  The  seeds  of  Pista- 
cia vera  contain  a  large  quantity  of  a  mild  fixed  oil,  and 
may  be  used  for  emulsions.  Myrrh  is  said  to  be  the  pro- 
duce of  Amyris  kataf.  Resin  acouchi  is  obtained  from 
Icica  acuchi,  and  Resin  chibou  from  Bursera  gummifera. 
The  leaves  of  Sumach  or  Poison  Oak  {Rhus  toxicoden- 
drari)  have  been  recommended  in  paralysis,  and  ope- 
rate as  a  gentle  laxative ;  applied  to  the  skin  they  are 
extremely  irritating,  and  produce  erysipelas.  They 
are  full  of  a  whitish  resinous  juice,  and  are  extremely 
acrid. 


Officinal  Plants. 
Amyris  elemifera.  Pistacia  terebinthus. 

Amyris  gileadensis.         Pistacia  lentiscus. 
Boswellia  serrata.  Rhus  toxicodendron. 


Poisonous  Properties. — There  are  several  plants 
of  a  dangerous  nature  in  this  family,  as  Rhus  toxicoden- 
dron., which  is  extremely  irritating,  and  may  be  ranked 
among  the  acrid  poisons ;  Amyris  toxifera  ;  and  Bnicea 
(intidyseiiterica  (formerly  supposed  to  furnish  Angustu- 
ra  Bark),  which  contains  an  alkali,  Brucia,  similar  to 
Strychnia,  but  not  so  powerful  in  its  action.  Some  of 
the  varnishes  which  are  obtained  in  this  order  are  dan- 
gerous when  they  come  in  contact  with  the  skin. 
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The  leading  or  diagnostic  character  of  the  first  11 
Classes  is  taken  from  the  number  of  stamens.  They 
are  as  follows : 

1.  MoNAKDUiA,  with  1  stamen,  ... Amomum zingiber, Giwii'en 

2.  DiANDRiA,        ...   2  stamens,... Olea  europsea,  0/j«e. 

„  „  „  (Valeriana  officinalis,  Va- 

3.  TaiANDBiA,      ...    3   1  i^^^^^ 

4.  Tethandria,    ...   4   Dorstenia  contrajerva. 

^  Ti  =  f  Atropa  Belladonna,  iVtofi^- 

5.  Pextakdkia,    ...    5   1  ^J^^^ 

6.  Hexandria,     ...    6   Aloe  spicata. 

_  TT  f7  r  ^sculus  hippocastanum, 

7.  Heptandria,    ...    7   I  Chestnut 

8.  OcTANDRiA,      ...    8    f  Daphne  mezereum, 

'  (    Spurge  Laurel. 

9.  Enneandria,    ...    9    f  Rheum  palmatum,  mw. 

'  (  barb. 

10.  Decandria,      ...  10   Cassia  senna. 

1};  DoDECANDRiA,  ...  11  to  19  ...j^''^^,"™  eutop^um,  Asa. 

rabacca. 

The  next  2  classes  are  characterized  partly  by  the 
situation  and  partly  by  the  number  of  the  stamens  : 

12.  IcosANDRiA,...20  or  more  sta-'i  *       j  i 

mens  inserted  into  the  calyx  (pe- 1  ^^^S"^^^"'  communis, 
rigynous),   j     '^"'^^^  Almond. 

13.  PoLYANDRrA,.,.20  or  more  sta-"i  t. 
mens  inserted  under  the  ovary  PTT^"* 
(hypogynous),   „...  ..j      Opium  Poppy. 

The  next  2  classes  are  characterized  by  the  number 
and  proportional  length  of  the  stamens  : 

14.  DiDYKAMiA,...4stamens,2 long")  Digitalis  purpurea,  Pur.. 
and  2  short,  |    pie  Foxglove. 

16.  Tetradynamia,...6  stamens,  4 \  Cochlearia  officinalis, 
long  and  2  short,  j  Scurvy-grass. 
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The  stamens  are  united  by  their  filaments  into  fasci- 
culi or  bundles  in  the  next  3  classes,  which  are  charac- 
terized by  the  number  of  these  fasciculi : 

16.  MoNADELPHiA,...stamensunit.\  Althtea  officinalis,  Marsh 
ed  in  1  fasciculus  or  tube,  ....J  Mallow. 

17.  DiADELPHiA,.. .stamens  united  \  Dolichos  pruriens,  Com- 
in  2  fasciculi,  j  Uch. 


18.  PoLYADELPHiA,...stamensunit. )  ^.  ^ 

ed  in  3  or  more  fascicuH,  |  ^'^^"^  aurantium,  Orange. 


In  the  next  class  the  stamens  are  united  by  their 
anthers  : 

19.  Syngenesia,... anthers  united,  { ^^""^ 

In  the  next  class  the  stamen  and  pistil  are  united  : 

20.  Gynandria,.. .stamen  and  pis-)  Aristolochia  serpentaria, 
til  united,  j  Snake-root. 

In  the  next  3  classes  the  flowers  are  unisexual : 

21.  MoNCECi A,... unisexual  flowei-s  \  Ricinus  communis,  Castor- 
gi-owing  on  the  same  plant,  J     oil  Plant. 

4 

22.  DicECiA,...the  male  and  the  fe-"i 

male  flowers  gi-owing  on  different  >-  Humulus  lupulus,  Hop. 
plants,  J 

23.  Pol YG AMiA, . . ..hermaphrodite,  \ 

male,  and  female  plants,  growing  Uj^^^^  ^. 
on  the  same  plant  or  on  separate  |  ' 
plants,  J 


24.   Crypt OGAMiA,  flowerless  \  Lichen  islandicus,  Iceland 

plants,  j  ^^oss. 
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ORDER  CX^ 

RHAMNE^. 

Characters.— Trees  or  shrubs,  with  simple  oppo- 
site or  alternate  leaves,  generally  accompanied  by 
small  stipules,  and  small  flowers  ;  calyx  monosepalous, 
with  4  or  5  divisions ;  corolla  of  4  or  5  petals,  inserted 
in  the  calyx,  sometimes  absent ;  stamens  of  the  same 
number  as  the  petals,  often  inserted  on  a  perigynous 
disk  ;  ovary  generally  superior,  of  2,  3,  or  4  cells,  each 
with  !  ovule  (rarely  2);  style  simple,  sometimes  di- 
vided at  the  summit,  and  with  as  many  stigmas  as 
there  are  cells  in  the  ovary ;  pericarp  sometimes  dry 
and  capsular,  dehiscing  by  3  valves,  sometimes  fleshy ; 
seed  with  an  erect  embryo  and  a  fleshy  albumen. 

Example.  Purging  Buckthorn  {Bhamnus  cotharti- 

cus),  the  berries  of  which,  when  prepared  with  gum- 
arabic  and  lime-water,  yield  a  green  dye. 

Medicinal.  Properties  The  berries  of  R/iamntis 

catharticus  are  bitter  and  nauseous,  and  act  as  purga- 
tives, and  other  species  act  in  a  similar  way,  as  i?. 
frangula,  B.  infectorius.  Ceanothus  americanus  and 
Prims  verticillatus  have  leaves  and  bark  very  bitter  and 
astringent,  and  in  some  places  are  used  as  tonics.  The 
fruit  of  the  Jujube  (Ziziphus  vulgaris)  is  of  a  very  dif- 
ferent character,  being  of  a  mild  and  saccharine  nature, 
and  employed  as  pectoral. 

Officinal  Plant. 
Rhamnus  catharticus. 

p  3 


(   346  ) 


VIEW 

OP  THE 

LINN^AN  SYSTEM 

FOR  THE 

CLASSIFICATION  OF  PLANTS. 


In  this  arrangement  there  are  24  Classes.  The  first 
23  include  the  Flowering  or  Ph^enogamic  Plants. 
They  have,  in  general,  a  calyx  and  corolla,  and  always 
stamens,  pistils,  and  seeds  consisting  of  radicle,  gem- 
mule,  and  cotyledons.  They  correspond  to  the  CoTY- 
iiEDONEiE  of  Jussieu,  the  Vasculares  of  DecandoUe, 
and  the  Embryonat^  of  Richard. 

The  24th  Class  consists  of  the  Flowerless  or 
Cryptogamic  Plants.  They  are  destitute  of  stamens, 
pistils,  calyx,  corolla,  and  have  simple  seeds  (sporules), 
destitute  of  radicle,  gemmule,  and  cotyledons.  They 
correspond  to  the  Acotyledoneje  of  Jussieu,  the 
Cellulares  of  DecandoUe,  and  the  ExEMBRYONATiE 
or  Ahriz^e  of  Richai  d. 
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In  the  23d  class,  Polygamia,  there  are  3  orders : 

1.  Monoscia,  in  which  one  plant  may 
have  perfect  flowers  and  male 
flowers,  perfect  flowers  and  fe- 
male flowers,  or  perfect,  male, 
and  female  flowers,  

2.  Dioecia,  in  which  the  several  kinds  of  flowers  are  found  on  2 
plants. 

3.  Trimcia.  In  this  order  the  dif- 
ferent kinds  of  flowers  are  placed 
on  3  different  plants,  as  in  the 
Fig-tree  {Ficus),  

In  the  24th  class,  Cryptogamia,  the  orders  have  been 
somewhat  modified  since  the  time  of  Linnaeus ;  see 
page  173. 

The  following  table  will  give  a  clear  view  of  the 
principles  upon  which  the  classes  and  orders  are  founded 
in  the  system  of  Linnjeus. 


f  Veratrum  album,  WMte 
/  Hellebore. 


\  Ficus  carica.  Fig. 
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In  the  first  13  classes  the  orders  or  subdivisions 
depend  on  the  number  of  the  styles  or  distinct  sessile 
stigmas.    They  are  as  follows 


Monogynia, 

Digynia, 

Trigynia, 

Tetragynia, 

Pentagynia, 

Hexagynia, 

Heptagynia, 

Octagynia, 

Enneagynia, 

Decagynia, 

Dodecagynia, 

Polygynia, 


1  style. 

2  styles. 


3 
4 
5 
6 

7 

8 
9 
10 
12 

many 


The  whole  of  these  ox-ders  do  not  occur  in  each 
class  ;  sometimes  only  2  or  3. 


In  the  14th  class,  Didynamia,  there  are  2  orders  : 

1 .  Gymnospermia,  in  which  the  seeds    t        a  i       •  r 

/  .  •   \  I  Lavandula  spica,  Laven- 

are  naked  (with  thin  ovaries)  ?  r 

they  are  generally  4  in  number, ) 

2.  Angiospermia,  in  which  the  seeds  1  gcrophularia  nodosa, 
are  enclosed  in  a  distinct  seed-  >•     ir'  „  ■  tt  , 
vessel  or  pericarp,  [ 

In  the  15th  class,  Teti-adynamia,  there  are  2  orders: 

1.  SUiculosa,  with  the  seed-vessel  a"|  Pj-^j-^Ij        't\m  S 
silicula,  pouch,  or  short  pod :  see  >■        /  a,  a 
Fig.  34,  page  106,  ) 

2.  Siliquosa,  with  the  seed-vessel  a.)  o-    ™t-„-  _      ^  ^- 
sU^l  o  long  pod:  see  Fig.  33,  [^c"'™-"' 
page  100,   ) 
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In  the  16tli,  17th,  and  18th  classes,  Monadelphia, 
Diadelphia,  and  Polyadelphia,  the  orders  are  deter- 
mined by  the  number  of  the  stamens,  the  same  charac- 
ters as  the  fii'st  13  classes. 

In  the  19th  class,  Syngenesia,  there  are  5  orders  *  : 

1.  Polygamia  JEqualis.  Here  all  lhe'\ 

florets  are  hermaphrodite  or  per-  I  Leontodon  taraxacum, 
feet,  each  having  stamens,  and  an  |  Dandelion. 
ovary  bearing  seed,  J 

2.  Polygamia  Superflua.    Here  the  \ 

florets  of  the  disk  (342)  are  pro-  I  rr.„  „4.„„  „„i„o-r« 

•  J  J     -i.!-    i-  J       ..-I  \  lanacetum  vulgare, 

vided  Avith  stamens  and  pistil,  /•     y  -o  ' 

whUe  those  of  the  ray  (342)  have  1  ^' 

only  a  pistil,  both  bearing  seed,...  J 

3.  Polygamia  Frustanca.    Here  the  \ 

florets  of  the  disk  have  both  sta-  J  Centaurea  benedicta, 
mens  and  pistil,  while  those  of  the  V  j^^^^^^ 
ray  have  neither  stamens  nor  pis-  1 
til^  or  an  abortive  pistil  (neuter),  j 

A.  Polygamia  Necessaria.  Here  the  1  Calendula  officinaHs, 
florets  of  the  disk  have  only  sta-  ^  ^^^^^^  Marigold. 
mens,  those  of  the  ray  only  pistils, } 

5.  Polygamia  Segregaia.    In  this  or-  "\ 
der  the  common  calyx  or  involu-  I 

ere  encloses  several  smaller  calices  VEchinops,  Globe  Thistle. 
or  cups,  which  separate  and  sur-  1 
round  the  florets,  J 


In  the  20th,  21st,  and  22d  classes,  Gynandria,  Mo- 
noecia,  and  Dicecia,  the  orders  are  founded  on  the  cha- 
racters of  several  of  the  preceding  classes,  generally  on 
the  number  of  the  stamens. 


*  LinnsEUs  had  a  6th  order,  Monogamia,  including  plants  with  united  anthers, 
but  simple  flowers,  now  generally  placed  in  Pentandria,  having  Uttle  affinity  with 
the  Syngenesia. 
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CATALOGUE 

OF 

MEDICINAL  PLANTS, 

ARRANGED  IN  THEIR 

NATURAL  ORDERS; 

SHEWIKG  ALSO  THE  LINNJEAN  CLASS  AND  ORDER  OF 

EACH. 


DIVISION  I.  CRYPTOGAMIA. 

Fungi,  174  * 
Boletus  igniarius,  Agaric  of  the  Oak. 

LiCHENES,  179. 

Cetraria  islandica,  Iceland  Moss,  or  LiverworL 
Rocella  tinctoria,  Dyer^s  Lichen  or  Orchall. 

Alg^,  182. 
Fucus  vesiculosus,  Bladder  Wrack, 

FiLiCEs,  194. 
Aspidium  filix-mas,  Male  Shield-Fern. 

•  The  numbers  after  the  orders  refer  to  the  pages  in  which  they  are  described. 
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DIVISION  II.  PH.ENOGAMIA. 

SECT.  I.  MONOCOTYLEDONEiE. 

I.  MONOHYPOGYNEyE, 
Stamens  hypogynous. 

Aroide^,  200. 

Arum  maculatum,  Wake  Robin,  Moncecia  Polyand. 

Acofus  calamus,  Sweet  F.lag,  Hexand.  Monogyn. 

Piperace^,  202. 


Piper  nigrum,  Black  Pepper, 
Piper  longum,  Long  Pepper, 
Piper  cubeba,  Cubebs,  


^^Triandhia  (Dian- 

(       DUIA)  TrIGYXIA. 


Gramine;e,  204. 

A  vena  sativa,  Oat,  

Triticum  hybemum.  Wheat,  

Hordeum  distichum,  Barley,  

Saccharum  officinarum,  Sugar  Cane,. . . . 


y  TniANDRIA  DiGYNI 


II.  MONOPERIGYNE.^;, 
Stamens  perigynous, 
PalmjE,  211. 

Cocos  butyracea,  Mackaw-tree,  Moncecia  Hexakd. 

CoLCHICACEiE,  215. 
Colchicum  autimnale.  Meadow  Saffroti,.. .Hexasd.  Trigynia. 

Veratrum  album  White  Hellebore,  \  Po^ygamia  Mokcec. 

v  eratrum  sabadilla,  Sabadilla,  ) 
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ASPARAGINE^,  217. 
Smilax  sarsaparilla,  Sarsaparilla,  Dkecia  Hexandria. 

LiLIACEiE,  219. 

Allium  porrum,  Leek,  

 sativum,  Garlic,  

  cepa,  Onion,  

Aloe  spicata,  Socotnne  Aloe,... 

  perfoliata,  Hepatic  Aloe, 

Scilla  maritima,  Squill,  


III.  MONOEPIGYNE^, 
Stamens  epigynous. 
Iride^,  225. 

Crocus  sativus,  Saffron  Crocus  \  rjaiAND.  Monogyn. 

Iris  florentina,  Florentine  Orris,  j 


Hexand.  Monogyn. 


SCITAMINEJE,  228. 
Amoraum  zingiber,  Ginger,. 


cardamomum,  \  Cardamom,  I 

repens,   j  '  > 

 zedoaria,  Zedoary,   V 

Curcuma  longa,  Turmeric  


MONAND.  MONOGYH. 


SECT.  II.  DICOTYLEDONEiE. 


I.  APETALEiE. 


ARISTOLOCHIiE,  235. 
ntaria,  Snakeroot  or) 

Asarum  europseum,  Asuralacca,   Dodecand.  Monogyk. 


'^"'^Sw'^^"*''"'''  °"}gynand.  Hexakd. 
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CuPULIFERjE,  237. 

Quercus  robur,  Oak,  "j 

Quercus  infectoria,  Gall-nut  Tree  or  VMoncecia  Polyand. 
Dyer's  Oak,  j 


CONIFERiE,  239. 
Pinus  sylvestris,  Scotch  Fir,  \ 

  larix,  Larch,  |  Moncecia  Monadel- 

  balsamea,  Balsam  Spruce,  f        phxa.  ~ 

  abies,  Spruce  Fir,  } 

Juniperus  sabina,  Savine,  "i 

 — —  communis,  Comwiow  Jumper,  vDiceciaMonadelph. 

 lycia,  Olibanum,  j 


SALlcINEiE,  242. 

Salix  alba,  White  Willow,  ^ 

  fragilis,  Crack  Willow,  vDicecia  Diakdria 

caprea,  Great-round-leaved  Willow. ) 


EuPHORBIACEJE,  244. 

Euphorbia  officiiiarum,  Euphorbium,  Uodecand.  Trigyn. 

Croton  cascarilla,  Casearilla,  ") 

■  tiglium,  Purging  Croton,  vMoncec.  Monadel.' 

Ricinus  communis,  Castor-oil  Plant,...] 


Urticeje,  247. 

Humulus  lupulus,  Hop,  Dicecia  Pentand. 

Ulmus  campestris,  Elm,  Pentand.  Digynia. 

Morus  nigra,  Mulberry,  Moncecia  Tetrand. 

Ficus  carica,  Fig,  Polygamia  Tricecia. 

Dorstenia  contrajerva,  Contrajerva,  Tetrand. Monogyn. 


Myristice^,  250. 

.             1  i.    XT  ,      ^  ( Dioecia (Moncecia) 

Mynstica  moschata,  Nutmeg  Tree,  |  Monadelphia. 
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Laurine^,  251. 

Laurus  cinnamomum,  Cinnamon  Tree,  .J 
  cassia,  Cassia  Tree,  | 

  camphora,  Ccwnja/ior  I-awre/,....  V  Ekkeandbia  Moko- 

■  nobilis,  Bay  Laurel  or  Sweet  C  gynia. 

Say',  1 

  sassafi'as,  Sassafras  Laurel,  / 


PoLYGONEiE,  254. 
Rheum  palmatum,  Palmaium  Rhubarb,'\ 

  undulatum,  Wave-leaved  Rhu-  V-  Enneand.  Trigtnia. 

barb,  j 

Polygonum  bistorta,  Great  Bistort  or)  ^ 

Sna-ke-weed,  }  Octand.  Trigy  kia. 

Rumex  aquaticus,  Water  Dock,. 
  acetosa, 


icus,  Water  Dock,  1  „ 

a,  Sorrel,  /  Hexand.  Trigtnia. 


Thymejle^,  256. 
Daphne  mezereum,  Spurge  Laurel,  Octand.  Monogy-x. 


II.  MONOPETALE^. 

1.  HYPOCOROLLEJE, 
Stamens  hypogyncms. 

SCROPHULARINEJE,  261. 
Veronica  beccabunga,  BrooMime,  1 

Ciratiola  officinalis,  Hedge  Llyssop,  |  JJiand.  Monogynia. 

Scrophularia  nodosa,  NoLty-rooted  Fia.\  ^ 

wort,  (  Didynamia  Angiq, 

Digitalis  purpurea,  Purple  Foxglove,...)  spermia. 


5 
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)  Pentand.  MoNOGrN. 


SOLANE^,  263. 

Atropa  belladonna,  Deadly  Ni(/ht(thade\ 

or  Dwale,  

Solanum  dulcamara,  Woody  Nightshade 

or  Bittersweet,  

Hyoscyamus  niger,  Henbane,  

Datm'a  stramonium,  Thorn  Apple,  

Nicotiana  tabacum,  Tobacco  Plant,  

Verbascum  thapsus,  Great  Mullein,... 
Capsicum  annuum,  Cayenne  or  Cock- 
spztr  Pepper,  

Jasmine/e,  267. 

Olea  europaea,  Olive  Tree,  Diand.  MoNOGYy. 

Fraxinus  ornus,  F/owmw^  Ash,  Polygamia  Dicecia. 


Labiat^e,  269. 

Mentha  viridis,  Spearmint,  

  piperita,  Peppermint,  

  pulegium,  Penny-royal,  

Origanum  vulgare,  Common  Marjoram 


Didykamia  Gymno- 


■  ma.^ov2in2i.  Sweet  Marjoram,    \  speemia. 
Hj'ssopus  officinalis  Common  Hyssop,,..  ' 

Lavandula  spica,  Lavender,  

MaiTubium  vulgare.  White  Horehound, 
Melissa  officinalis,  Common  Balm,  

Kosmarinus  officinalis,  Rosemary,  I  Diand.  Moxogynia. 

Salvia  oihcmalis.  Garden  Sage,  j 


BoRAGlNEiE,  271. 
Anchusa  tinctoria,  Alkanet,  Pentand,  Monogyn. 

CONVOLVULACEiE,  273. 

Convolvulus  jalapa,  Jalap,  ]■  Pentand,  Monogyn 

 scammonia,  Scammony,....  J 

GENTIANiE,  274. 

Gentiana  lutea,  Yelloxo  Gentian,  Pentand.  Digynia. 
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Chiroilia  centaurium,  Common  Centaury,  \ 

Menyanthes  trifoliata  J5«cA;5m^  I  Pektand.  Moxogyx. 

Spigelia  manlandica,  Perennial  JVorrri- 1 
grass,  j 

Apocyne^,  276. 
Strychnos  nux-vomica,  Ratsbane,  Pent  and.  Monogyn. 


2.  PURICOROLLEjE, 

Stamens  perigynous. 

STYRACEiE,  280. 
Stvrax  officinale,  Officinal  Storax,  1 

-1  benzoin,  Benjamin  Tree  \  ^^cand.  Monogyn. 

EricinejE,  281. 

Arbutus  uva-ursi,  Bearherry,  \ 

Pvrola  umbellata.  Winter  Green,  f  -p^  , 

Rhododendron  chrysanthum,   Golden,  f  ^^cand.  Monogyn. 


flowered  Rhododendron, 


3.  EPICOROLLE^, 
Stamens  epigynous. 


COMPOSITiE,  283 

1.  CorymbifercB, 

Anthemis  nobilis.  Chamomile,  

pyrethrum,  Pellitory  of  Spain, 


Inula  helenium,  Elecampane, 
Arnica  montana,  Leopard'' s-bane,. .. 
Artemisia  absinthium,  Wormwood, 

 santonica,  Southernwood, 

chinensis, 


,  Syngenesia  Poly- 
gamia  superflua. 


Tussilago  farfara.  Coltsfoot,. 
Tanacetum  vulgare.  Tansy,. 
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2.  CynaroeephalcB. 

,  „     J    ,  fSYNGENESIA  PoLY- 

Arctium  lappa,  Burdock,   |    ^^^^^  ^quahs. 

Centaurea  benedicta.  Blessed  Thistle,...  {  el^fj^F^'^^s^^^^i^; 

3.  Cichoracece. 

Lactuca  sativa,  Garden  Lettv^e  ..^  |  Syngenesia  Poly. 

 .  virosa,  Strong-scented  Lettuce,...  ^    ^^^^^^  JEaVAi^is. 

Leontodon  taraxacum,  Dandelion,   ) 


Valerianae,  288. 

e.\  Ti 
••I 


Valeriana  officinalis,  Greoi  Wild  Fofe.  \  ThiandriaMonogy- 
rian,  J  nia. 


RuBIACE^,  289. 
lUibia  tinctorum,  Madder,.'.  TExaAND.MoNOOYN. 

CiNCHONACEiE,  290. 

Cephaelis  ipecacuanha,  Ipecacuan,  \ 

Cinchona  cordifolia,  Heart-leaved  Cin-  I 

chonn........  y';,".""  Ipentandria  Mono- 

 lanciioha,  Lance-leaved  Cin- 
chona,,   

 oblongiiblia,  Oblong-leaved 

Cinchona,  ^ 


GYNIA. 


Caprifoliace/e,  293. 
Sambucus  nigra,  Common  Elder,  Pentand.  Trigynia. 
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III.  POLYPETALE^. 

1.  ETITETALEJE^ 
Stamens  epigynom. 


Umbellifbrje,  294. 


Anethum  graveolens,  Common  Dill,  

 fceniculum,  Sweet  Fennel,.... 

Carum  carui,  Common  Caraway,  

Coriandrum  sativum,  Common  Coriander 

Cuminum  cyminum,  Cumin,  

Pimpinella  anisum,  Anise,  

Angelica  archangelica,  Garden  Archan- 

gelica,  

Gonium  maculatum,  Common  Hemlock, 
Bubon  galbanum,  Lovage-leaved  Bubon, 

Ferula  assafoetida,  Assafaetida,  

Heracleum  gummiferum,  Gum-bearing 

Heracleum,  ,.  .. 

Pastinaca  opoponax,  Rough  Parsnip,.... 
Daucus  carota,  Common  Carrot,  


>PEIfTAND.  D16YKIA. 


2.  HYFOFETALE^, 
Stamens  hypogynous. 

RANUNCULACBiE,  299. 
Delphinium  staphisagria,  Stavesacre,....^ 

Aconitum    napellus,    Wolfs-bane,   or  V  Poi. yand.  Trigynia. 
Monkshood,  I 

Kanunculus  acris,    Upright  Meadow\ 

Crowfoot,   I 

 flammula,  Lesser  Spearwort, }  ^oi-yANDRiA  Poly- 

Helleborus  niger,  Black  Hellebore,  |  gywia. 

 fcetidus,  Stinking  Hellebore,) 

MAGNOLIACEiE,  301. 

Wintera  aromatica,  Winier's-bark-tree,  ...VohYAVT).  TEXKACYif. 

Q 
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Menisperme^,  302. 

Cocculus  palmatus,  Calumba,  1  ^^^^^^  Dodecand. 

Menispermum  cocculus,  Moonseed,..^..  J 

RuTACEiE,  304. 

Diosmacrenata,  5Mc/iz^     ................I  p^ntandria  Mono- 

Bonplandia  triioliata,  Three-leaved  Bon-  >  qyjj 

plandia,  j 

Quassia  simaruba,  Simaruba  Quassia,...  \ 

 excdsa,  Lofty  Quassia,  (-Decakd.  Monogyk. 

Guaiacum  omcmale,  Guaiacum,  i 

Ruta  graveolens,  Common  Rue,  J 


Geraniaceje,  305. 
Oxalis  acetosella,  Wood  Swrel,  Decakd.  Pentagyk. 

Malvace^,  307. 

Althaea  officinaUs,  Marsh  Mallow,  \  MonadelphiaPoly- 

Malva  sylvestris,  Common  Mallow,  i  andria. 

GuTTIFERiE,  309. 
Stalaginitis  cambogiodes,  Gamboge-tree,  ...Voi.^oam.  Mon(Ecia. 
Dryobalanops  camphora,  CampAor-<re^,.-PoLYAND.  Monogyn. 

AURANTIACE^,  310. 

Citrus  aurantium,  Orange^ree,  ^  Polyadelph.Icosan- 

 medica,  Lemon-tree,  J     dria  or  Poly  and. 

VlNIFEB^,  312. 
Vitis  vinifera,  the  Vine,  Pentand.  Monogyn. 

MELIACEiE,  314. 

Canella  alba,  White  Canella,  Dodecand.  Monog. 

Swietenia  febrifuga,  Febrifuge  Swietenia,  \  Decandria  Monogy- 

 mahagoni,  Mahogany-tree,  J  nia. 

3 
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POLYGALE^,  315. 

Poh'gala  senega,  Seneka,  Diadelph.  Octand. 

Krameria  triandra,  Ratanliy,   Tetranb-Monogyn. 

PAPAVERACEiE,  317. 

Papaver  somniferum,  White  or  Opium^ 

Poppy,  VPoltand.  MoNOGYir. 

 rhoeas,  Red  Poppy,  } 

CRUCIFERjE,  319. 
Cardamiiie  pratensis,  Cuckoo-F lower,...  \ 

Sisymbrium  nasturtium,  Water  Crm,.  (  Tetradynamia  Sili- 

Sinapis  alba,  White  Mustard,  C  quosa. 

 nigra,  Common  Mustard,  } 

Cochlearia  armoracia.  Horse  Radish,  ...  1  TetradynamiaSili- 
 officinalis,  Scurvy-grass,  /  culosa. 

VlOLARIiE,  323. 

Viola  odorata,  Sweet  Violet,  Pentand.  Monogyn. 

Caryophylle^,  324. 
Dianthus  caryophyllus,  Clove  Pink,  Decandria  Digyk. 

LiNEiE,  325. 

Liinum  usitatissimum,  Common  Flax,...  1  Pentandria  Penta- 
 catharticum.  Purging  Flax,  j  gynia. 


3.  PERIPETALEJE, 
Stamens  perigynom. 

CUCURBITACEJE,  329. 
Cucumis  colocynthis,  Bitter  Cucumber,) 

Momoriic^elAennA,SquirtingCucmnA  Moncecia  MoKADEt- 


ber,  .j 


q2 
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MYRTACEiE,  331. 
Myrtus  pimenta,  Allspice-tree,  

Punka  granatum,  Pomegranate,  [Icosandria  Moko- 

Eucalyptus  resiniiera,  Kim-tree,  f  gynia. 

Eugenia  caryophyllata,  Clove-tree,  ) 

Melaleuca  leucadendron,  \  Polyadelphia  Ico- 

 cajeputi,  j  sandria. 

SALICARIiE,  333. 
Lythrum  Salkaria,  Loosestrife,  Dodecand.  Monog. 

RosACEiE,  334. 

FragariacecB. 
Geum  urbanum,  Avens  or  Herb-Benn£t,'\ 
Tormentilla  erecta,  Tormentil  or  Sept-  V  Icosand.  Polygyn. 
foil,  ) 

Agrimonice. 

Agiimonia  eupatoria,  Agrimony,  Dodecand.  Digyn. 

DrupacecB. 
Amygdalus  communis,  Sweel  Almond,.., 
 amara,  Bitter  Almond,  

 persica,  Peach-tree   S  Icosand.  Monogyn. 

Prunus  domestica,  Common  Plum,   I 

 Lauro-cerasus,  Cherry  Laurel,...  ) 

Rosece. 

Rosa  arallica,  Red  Rose,  ) 

 centifolia,  Hundred-leaved  Rose,...  J- Icosand.  Polygyn. 

 canina,  Dog-Rose  or  Hep-tree,  ) 

Pomacees.  ,  t> 

Pyrus  cydonia,  Qui7ice-tree,  Icosand.  Pentagyn. 

LeguminosjE.  338. 

1.  PapilionaceeB.  n 
Astragalus  tragacanthus, 

______  creticus,  

—  varus, 


Glycyrrhiza  glabra,  Common  Liquoncc, 
Pterocarpus  draco,  Dragon' s-Blood, 


DiADELPHIA  DeCAN- 


santalinus,  Red  Saunders-  •>  d 


RIA. 


 erinacea,  Kim-tree,.. 

GeofFroya  inermis,  Cabbage-tree,. 

Dolichos  pruriens,  Coivhage,  

Spartium  scoparium,  Broom,  


/ 
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Copaifera  officinalis,  Copaiva-tree,  \ 

Mjroxylon  peruiferum,  Sweet-smelling  f  Decandria  Mono- 

'  Balsam-tree,  C  gynia. 

 toluiferum  ?  ■  ••  / 

2.  Cassia. 

Cassia  fistula,  Pwr^rmif  Cassias,  ) 

 senna.  Senna,  IDecand.  Monogyk. 

Hsematoxylon  campechianum,  Logwood, ) 

{MoNADEtPHIA  TrI- 
ANDRIA. 

Acacia  vera,  Acacia  or  Egyptian  Thorn,')  Polygam.  Moncecia, 

 arabica,  Gum-Arabic-tree,  >■    or  Mokadelphia 

 catechu.  Catechu,  )  Polyandria. 

I 

Terebinthace^,  343. 
Amyris  elemifera,  Elemi-tree,  ) 

  gileadensis,  Balsam  of  Gifearf- VOctand.  Monogyn. 

tree,  ' 

Boswellia  serrata,  Olibanum-tree,  Decand.  Monogyk. 

Pistacia  terebinthus,  Chian  Turpentine-^ 

fj.gg^  vDiceciaPentandria. 

 ■  lentiscus,  Mastich-iree,  j 

Rhus  toxicodendron,  Sumach  or  Poisore  )  Pentandrta  Tri«y- 
Oak,  j"  NiA. 

Rhamneje,  345. 

Rhamnus  catharticus,  Purging  jBmcAt- )  Pentanbria  Mono- 
ihorn,  i  GYNiA. 


(   366  ) 
CATALOGUE 

OF 

MEDICINAL  PLANTS, 

ARRANGED  IN  THEIR 

LINN^AN  ORDERS; 

SHEWING  ALSO  THEIR  NATURAL  ORDERS. 


I.  MONANDRIA. 

Monandria  Monogynia. 

Amomum  zingiber,  \ 

 I  cardamomum  I 

 repens,  ?  SciTAMiNEii:. 

 zedoaria,  I 

.  Curcuma  longa,  / 

II.  DIANDRIA. 

Diandria  Monogynia. 

Veronica  beccabunga,  )  Scrophularine^- 

Gratiola  officinalis,  J 

Olea  europsea,  Jasmine.e. 

Rosmarinus  officinalis,   l-LABiATiE. 

Salvia  officinalis,  J 

Diandria  Trigynia. 
See  Piper  in  Triandria  Trigynia. 
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III.  TRIANDRIA. 


Crocus  sativus,  

Iris  florentina,  

Valeriana  oflBcinalis, 


Triandria  Momgynia. 

 |-  Ikide^. 

,  Valerianae. 


Triandria  Digynia. 


Avena  sativa,    

Triticum  hybernum,  

Hordeum  distichum,...., 
Saccharum  officinarum,. 


Triandria  Trigynia. 


Fiper  nigrum, 
 longum, 


PlPEKACE^. 


cubeba,  ) 

IV.  TETRANDRIA. 

Tetrandria  Monogynia. 


Atropa  belladonna,  \ 

Solanum  dulcamara,   | 

Hyoscyamus  niger,  | 

Datura  stramonium,   \SolanejE. 

Nicotiana  tabacum,   I 

Verbascum  thapsus,  I 

Capsicum  annuum,  

Anchusa  tinctoria,  Boragine^. 


Dorstenia  contrajerva, 

Rubia  tinctorum,  

Krameria  triandra,  ... 


Urtice^. 

RuBIACEiE. 
.POLYGALEiE. 


V.  PENTANDUIA. 


Pentandria  Monogynia. 


Convolvulus  jalapa,  

 ,  scammonia. 


CATALOGUE  OP  MEDICINAL  PLANTS. 


Chironia  centaurium,  "j 

Menyanthes  trifoliata,  [-Gentians. 

Spigelia  marilandica,  | 

Strychnos  nux-vomica,  Apoc YNEiE. 

Cephaelis  ipecacuanha,  "j 

Cinchona  cordifolia,  |  ^ 

 lancifolia,  C  Cinchokace^- 

 oblongi  folia,  j 

Diosma  crenata,   ) 

Bonplandia  trifoHata,  /  Rutaceje. 

Vitis  vinifera,  Vinifer^. 

Viola  odorata,  Violare^. 

Rhamnus  catharticus,  RhamnejE. 


Pentandria  Digynia. 

Ulmus  campestris,  UaxicEiE. 

Grentiana  lutea,  GentiajjjE. 


Anethum  graveolens,  

 foeniculum,  

Carum  carui,  

Coriandrum  sativum  

Cuminum  cyminum,  

PimpineUa  anisum,  

Angelica  archangelica,  

Conium  maculatum,  

Bubon  galbanum,  

Ferula  assafcetida,  , 

Heracleum  gummiferum, . 

Pastinaca  opoponax,  

Daucus  carota,  


>UMBELLtFERiE- 


Pentandria  Trigynia. 

Sambucus  nigra,  CApniFOLiACEiE. 

Rhus  toxicodendron  Terebinthace/E. 


Pentandria  Pentagynia. 


Lmum  usitatissimum . 
.  catharticum ... . 


I  LlNE^. 
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Dodeeandria  Digynia. 

Agiimonia  eupatoria  RosACEiE. 

n  Dodeeandria  Trigynia. 
Euphorbia  offic  narum  Euphokbiace^. 

XII.  ICOSANDRIA. 
Icosandria  Monogynia. 


Myrtus  pimenta  

Punica'granatum.,  I-Myrtace^. 

Eucalyptus  resinifera  

Eugenia  caryophyllata  

Amygdalus  communis  ^ 

 amara.  I 

 persica  }  RosACEiE. 

Prunus  domestica  | 

.  ,  Lauro-cerasus  / 

Icosandria  Pentagynia. 

Pyrus  cydonia  RosacEjE. 

Icosandria  Polygynia. 


Geum  urbanum. 

;ta  


Tormentilla  erecta  I 


Rosagallica  ^  Rosacea. 

centifolia  • 

canina.  


XIII.  POLYANDRIA. 

Polyandria  Monogynia, 

Dry obalanops  camphora  Gu  t  t  iFKUiE. 

Papaver  somniferum  \  PAPAVERACEiE. 

 -  rhoeas   I 

Polyandria  Trigynia. 

Aconitum  napellus  I  Rakunculace^. 

Delphinium  staphisagna  ) 
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Polyandria  Polygynia. 

Ranunculus  acris  "\ 

 flammula  f  _ 

Helleborus  niger  >■ -RANUNCULACEiE. 

 .  fcetidus  j 


XIV.  DIDYNAMIA. 
Didynamia  Gymnospermia. 


Mentha  viridis  

-  piperita  , 

  pulegium  , 

Origanum  vulgare  

 majorana   )  LabiaTjI:. 

Hyssopus  officinalis  

Lavandula  spica  

Marrubium  vulgare  , 

Melissa  officinalis  


Didynamia  Angiospermia. 
Scrophularia  nodosa  1  ci 

1-.;  .r  1-   >■  ScRGPHULAHINXif:. 

Digitalis  purpurea  J 


XV.  TETRADYNAMIA. 

Tetradynamia  Siliquosa. 

Cardamine  pratensis   \ 

Sisymbrium  nasturtium  Ccrucifer^. 

Sinapis  alba  1 

  nigra   * 

Tetradymmia  Siliculosa. 

Cochlearia  armoracia   I  Chucifer^. 

 officinalis  J 


XVI.  MONADELPHIA. 

Monadelphia  Triandria. 
Tamarindus  indica.  LEGUMiNOSiE. 
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VI.  HEXANDRIA. 

Hexandria  Monogynia, 

Acorus  calamus  Aroide^. 

Allium  sativum  

.  1  cepa  

 porrum   ^Liliace^. 

Aloe  spicata  

 perfoHata  

ScUla  maritima  


Hexandria  Trigynia. 
Colchicum  autumnale  CoLCHicACEiE. 

Rumex  aquaticus  |polygone^. 

  acetosa  J 

VII.  HEPTANDRIA, 

Heptandria  Monogynia. 
jEscuIus  hippocastanum  HippocastanEjE. 

VIII.  OCTANDRIA. 

Octandria  Monogynia. 
Daphne  mezereum  Thymele^. 

!!!!!!  g^a^S-::::::::::::;::::;}^"----.. 

Octandria  Trigynia. 
Polygonum  bistorta  PoLYOONEi?:. 


IX.  ENNEANDRIA. 

Enneandria  Monogynia. 

Laurus  cinnamomum  

■  cassia  

  camphora   }  LAURiNEiE. 

  nobilis  

  sassafras  

q3 
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Enneandria  Trigynia. 

Rheum  palmatum  )  „ 

  undulatum  ...  ]■  Polygone^. 


X.  DECANDRIA. 

'Decandria  Monogynia. 

Styrax  officinale  )  „ 

——benzoin  }  Styrace^. 

Arbutus  uva-ursi  1 

Pyrola  umbellata  S-EaiciNEiE. 

Rhododendron  chrysanthum  j 

Guaiacum  officinale  "J 

Ruta  graveolens  f  t>  „  cj..E 

Quassia  simaruba  f 

  excelsa  j 

Swietenia  febrifoga.  1  Meliace^. 

 mahagom  ) 

Copaifera  officinalis  

Myroxylon  peruiferum  

 toluiferum    i  t  ^„^„,-.r«o 

Haematoxylon  canipechianuni .. 

Cassia  fistula  

.-  senna  

Decandria  Digynia. 
Dianthus  caryophyllus    CARYOPHYtLEiE. 

Decandi'ia  Pmtagynixi. 
Oxalis  acetosella  GeraniacEjE. 


XI.  DODECANDRIA. 

Dodecandiia  Momgynia. 

Asarum  europaeum  ARisTOLOCHiiE. 

CaneUa  alba  Meliace^. 

Ly thrum  salicaria  Salicari^. 
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Croton  cascarilla  } 

  tiglium    VEuPHORBIACEiE. 

Ricinus  communis   J 

Cucumis  colocyntliis   \  CucuRBiTACEiE. 

Momordica  elatenum  J 


XXII.  DICECIA. 
Dicecia  Diandria. 

Salix  alba  1 

  fragilis   >  Salicine^. 

 caprea,  j 

Dicecia  Pentandria. 

Humulus  lupulus   UrticEjE. 

Pistacia  terebinthus  )  Terebikthace.e. 

 ientiscus  j 

Dicecia  Hexandria. 

Smilax  sarsaparilla  Asparagine^», 

Dicecia  Dodecandria. 

COCCUIUS  palmatUS  "1  MENISPERMEiE. 

Menispermum  cocculus  J 

Dicecia  Monadelphia. 


Juniperus  sabina  

 communis   ^CoNiFERiE. 

I  lycia  

Myristica  moschata  Myristice^e. 


XXIII.  POLYGAMIA. 


Polygamia  Moncecia. 

Veratrum  album  >  CoLCHicACEiE. 

 sabauula   ) 

Stalagmites  cambogioides   Guttifer^. 
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Acacia  vera  

 arabica  J-LEGUMiNOSiE. 

 .  catechu   j 

Polygamia  Dicecia. 
Fraxinus  ornus   jASMiNEii. 

Polygamia  Tricecia. 
Ficus  carica  Urticeje. 

XXIV.  CR^rPTOGAMIA. 
See  page  353. 
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Monadelphia  Polyandria. 

Althaea  officinalis  1  Malvace^. 

Malva  sylvestris  ,   ) 

XVII.  DIADELPHIA. 

Diadelphia  Octandria. 
Polygala  senega  PoLyGALE^. 

Diadelphia  Decandria. 

Astragalus  tragacanthus  ^ 

 creticus  


verus , 


Glycyrrhiza  glabra  

Pterocarpus  draco  

 santalinus.. 

 erinacea.... 

GeolFroya  inermis  

DoUchos  pruriens  

Spartium  scoparium  


>  LEGUMINOSiE. 


XVIII.  POLYADELPHIA. 

Polyadelphia  Icosandria. 

Melaleuca  leucadendron  |  Myrtace^. 

 cajeputi  J 

Polyadelphia  Polyandria. 
Citrus  aurantium  


medica., 


^  AuRAKTIACEjE. 


XIX.  SYNGENESIA. 

Polygamia  JEqualis. 

Arctium  lappa   Composite  Cynarocephal^. 

Lactuca  sativa  

 virosa    ^CoMPOSiTiE  CiCHORACEii:. 

Leontodon  taraxacum  
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Polygamia  Superflua. 

Anthemis  nobilis  \ 

  pyrethrum   , 

Inula  helenium   , 

Arnica  montana   

Artemisia  absinthium   )Compositji:  CoRYMBiFEBiE. 

  santonica   , 

  chinensis  _  

Tussilago  farfara  

Tanacetum  vulgare  


Polygamia  Frmtranea. 
Centaurea  benedicta   Compositje  CykahocephaljE. 

XX.  GYNANDRIA. 
Gynandria  Hexandria. 
Aristolochia  serpentaria  AaisTOLOCHijE. 

XXI.  MONffiCIA. 

Moncecia  TetraTidria. 
Morus  nigra  Uetice-s.  ^ 

Moncecia  Hexandria. 
Cocos  butyracea  PALMiE. 

Moncecia  Polyandria. 
Arum  maculatum   ,AaoiDE^. 

Quercus  robur  1  CupULiFEKiE- 

  infectoria  Jfti 

Moncecia  Monadelphia. 
Pinus  sylvestris   ^ 


laJ^x   (  CoNIFEKiE. 

balsamea   1 

abies   / 
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Acacia  arabica,  365 

 catechu,  ib. 

 vera,  ib. 

Aconitum  napellus,  361 
Acorus  calamus,  354 
jEscuIus  hippocastanum,  369 
Aerimonia  eupatoria,  364 
Allium  cepa,  355 

 porrum,  ib. 

 sativum,  ib. 

Aloe  perfoliata,  ib. 

 spicata,  ib. 

Althaea  officinalis,  362 
Amomum  cardamomum,  355 

 repens,  ib. 

 zingiber,  ib. 

Amygdalus  communis,  364 

 amara,  ib. 

 persica,  ib. 

Amyris  elemifera,  365 

  gileadensis,  ib. 

Anchusa  tinctoria,  358 
Anethum  foeniculum,  361 

 graveolens,  ib. 

Angelica  archangelica,  ib. 
Anthemis  nobilis,  359 

 pyrethrum,  ib. 

Apium  petroselinum,  295 
Arbutus  uva-ursi,  359 
Arctium  lappa,  360 
Aristolochia  serpentaria,  355 
Arnica  montana,  359 


Artemisia  absinthium,  359 
chinensis,  ib. 

 1  santonica,  ib. 

Arum  maculatum,  354 
Asarum  europaeum,  355 
Aspidium  filix-mas,  353 
Astragalus  verus,  364 

 tragacanthus,  ib. 

 creticus,  ib. 

Atropa  belladonna,  358 
Avena  sativa,  354 

Boletus  igniarius,  353 
Bonplandia  trifoliata,  362 
Bubon  galbanum,  361 

CaneUa  alba,  362 
Capsicum  annuum,  358 
Cardamine  pratensis,  363 
Carum  carui,  361 
Cassia  fistula,  365 

 i  senna,  ib. 

Centaurea  benedicta,  360 
Cephaelis  ipecacuanha,  ib. 
Cetraria  islandica,  353 
Chironia  centaurium,  359 
Cinchona  cordifolia,  360 

 lancifoUa,  ib. 

 oblongifolia,  ib. 

Citrus  aurantium,  362 

 medica,  ib. 

Cocculus  palmatus,  362 
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Cochlearia  armoracia,  363 

 officinalis,  lb. 

Cocos  butyracea,  354 
Colchicum  autumnale,  ib. 
Conium  maculatum,  361 
Convolvulus  jalapa,  358 

 scammonia,  ib. 

Copaifera  officinalis,  365 
Coriandrum  sativum,  361 
Crocus  sativus,  355 
Croton  cascarilla,  356 
I         tiglium,  ib. 
Cucumis  colocynthis,  363 
Cuminum  cyminum,  361 
Curcuma  longa,  355 
Cusparia  febrifuga,  305 

Daphne  mezereum,  357 
Datura  stramonium,  358 
Daucus  carota,  361 
Delphinium  staphisagria,  361 
Dianthus  caryophyUus,  363 
Digitalis  purpurea,  357 
Diosma  crenata,  362 
DoUchos  pruriens,  364  ^ 
Dorstenia  contrajerva,  356 
Dryobalanops  camphora,  362 

Elettaria  cardamomum,  230 
Eucalyptus  resinifera,  364 
Eugenia  caryophyllata,  ib. 
Euphorbia  officinarvmi,  356 

Ferula  assafoetida,  361 
Ficus  carica,  356 
Fraxinus  omus,  358 
Fucus  vesiculosus,  353 

Gentiana  lutea,  358 
Geoffroya  inermis,  364 
Geum  urban  um,  ib. 
GlycjTrhiza  glabra,  ib. 
Gratiola  officinalis,  357 
Guaiacum  officinale,  362 

Hiematoxylon  campechia- 
num,  365 


Helleborus  foetidus,  361 

 niger,  ib. 

Heracleum  gummiferum,  ib. 
Hordeum  distichum,  354 
Humulus  lupulus,  356 
Hyoscyamus  niger,  358 
Hyssopus  officinalis,  ib. 

Inula  helenium,  359 
lais  fiorentina,  355 

Juniperus  communis,  356 
I.  lycia,  ib. 

I  sabina,  ib. 

Krameria  triandra,  363 

Lactuca  sativa,  360 

  virosa,  ib. 

Laurus  camphora,  357 

  cassia,  ib. 

I  cinnamomum,  ib. 

■  nobilis,  ib. 

.  sassafras,  ib. 

LaA'andula  spica,  358 
Leontodon  taraxacum,  360 
Lichen  islandicus,  353 
Linum  catharticum,  363 

 usitatissimum,  ib. 

Lythrum  salicaria,  364 

Malva  sylvestris,  362 
Marrubium  vulgare,  358 
Melaleuca  leucadendron,  364 

 cajeputi,  ib. 

Melissa  officinalis,  358 
Menispermum  cocculus,  362 
Mentha  piperita,  358 

  pulegium,  ib. 

  viridis,  ib. 

Menyanthes  trifoliata,  359 
Momordica  elaterium,  363 
Morus  nigra,  356 
Myristica  moschata,  ib. 
Myroxylon  peruiferum,  365 
Myrtus  pimenta,  364 

Nicotiana  tabacum,  356 
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Olea  europoea,  358 
Origanum  majorana,  ib. 

  vulgare,  ib. 

Oxalis  acetosella,  362 

Papaver  rhoeas,  363 

 somnifemm,  ib. 

Pastinaca  opoponax,^  361 
Pimpinella  anisum,  ib- 
Pinus  abies,  356 

 balsamea,  ib. 

 larix,  ib. 

 sylvestris,  ib. 

Piper  cubeba,  354 

  longum,  ib. 

  nigrum,  ib. 

Pistacia  lentiscus,  365 

  terebinthus,  ib. 

Polygala  senega,  363 
Polygonum  bistorta,  357 
Prunus  domestica,  364  ^ 

I.  Lauro-cerasus,  ib. 
Pterocai-pus  draco,  ib. 

. —  erinacea,  ib. 

  santalinus,  ib. 

Punica  granatum,  364 
Pyrola  umbellata,  359 
Pyrus  cydonia,  364 

Quassia  excelsa,  362 

  simaruba,  ib. 

Quercus  robur,  356 
 infectoria,  ib. 

Ranunculus  acris,  36l 

,  flammula,  ib. 

Rhamnus  catharticus,  365 
Rheum  pabnatum,  357 

  undulatum,  ib. 

Rhododendron  chrysanthum, 

359 

Rhus  toxicodendron,  365 
Ricinus  communis,  356 
Rocella  tinctoria,  353 
Rosa  canina,  364 

 centifolia,  ib. 

 gallica,  ib. 


Rosmarinus  oificinalis,  358 
Rubia  tinctorum,  360 
Rumex  acetosa,  357 

,   aquaticus,  ib. 

Ruta  graveolenSj  362 

Saccharum  officinarum,  354 
Salix  alba,  356 

 ■  fragilis,  ib. 

 '  caprea,  ib. 

Salvia  officinalis,  358 
Sambucus  nigra,  360 
Scilla  maritima,  355 
Scrophularia  nodosa,  357 
Sinapis  alba,  363 

 nigra,  ib. 

Sisymbrium  nasturtium,  363 
Smilax  sarsaparilla,  355 
Solanum  dulcamara,  358 
Spartium  scoparium,  364 
Spigelia  marilandica,  359 
Stakgmitis  cambogioides,  362 
Strychnos  nux-vomica,  359 
Styrax  benzoin,  ib. 

,  .  officinale,  ib. 

Swietenia  febrifuga,  362 
—  mahagoni,  ib. 

Tamarindus  indica,  365 
Tanacetum  vulgare,  359 
Triticum  hybemum,  354 
Tussilago  farfara,  359 

Ulmus  campestris,  356 

"Valeriana  officinalis,  360 
Veratrum  album,  354 
I  sabadiUa,  ib. 

Verbascum  thapsus,  358 
Veronica  beccabunga,  357 
Viola  odorata,  363 
Vitis  vinifera,  362 

Wintera  aromatica,  361 

Zingiber  officinale,  229 
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Acacia,  365 
Aconite,  361 
Agaric  of  the  Oak,  353 
Agrimony,  364 
AJkanet,  358 
Allspice,  364 
Almond,  ib 
Aloe,  355 
Ammoniac,  297 
Angelica,  361 
Anise,  ib. 
Asarabacca,  355 
Ash,  358 
Assafoetida,  361 
Avens,  364 

Bahn  of  Gilead,  366 
Barley,  354 
Bearberry,  359 
Benzoin,  ib. 
Bistort,  357 
Bitter-sweet,  358 
Bladder  Fucus,  353 
Blessed  Thistle,  360 
Brooklime,  357 
Broom,  364 
Buckbean,  359  , 
Buckthorn,  365 
Burdock,  360 


Cabbage-tree,  364 
Cajeput-oil,  ib. 
Cailumba,  362 
Camphor,  ib. 
Canella,  ib. 
Caraway,  361 
Cardamom,  355 
Can-ot,  361 
Cascaiilla,  356 
Cassia,  365 
Caj^enne,  358 
Centaury,  359 
Chamomile,  ib. 
Cinchona,  360 
Cmnamon,  357 
Clove-pink,  363 
Cloves,  364 
Colts-foot,  359 
Contrajerva,  356 
Copaiva,  365 
Coriander,  361 
Cowhage,  3P4 
Croton,  356 
Cubebs,  354 
Cucumber,  363 
Cusparia,  305 

Dandelion,  360 
Deadly  Nightshade,  368 
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Dill,  361 

Egyptian  Thorn,  365 
Elder,  360 
Elecampane,  359 
Eleini,  365 
Elm,  356 

Fennel,  361 
Fern,  353 
Fig,  356 
Fir,  ib. 
Flag,  354 
Flax,  363 
Foxglove,  357 

Galbanum,  361 
Gamboge,  362 
Garlic,  355 
Gentian,  358 
Ginger,  355 
Guaiac,  362 

Hedge  Hyssop,  358 
HeUebore,  361 
Hemlock,  ib. 
Henbane,  358 
Hop,  366 
Horehound,  358 
Horse-radish,  363 
Hyssop,  Common,  358 

Iceland  Moss,  353 
Ipecacuanha,  360 
Iris,  355 

Jalap,  358 
Juniper,  356 

Kino,  364 

Larch,  356 
Laurel,  357 
Lavender,  358 
Leek,  355 
Lemon,  362 


Lettuce,  360 
Liquorice,  364 
Logwood,  365 
Loosestrife,  364 

Mackaw-tree,  354 
Madder,  360 
MaUow,  362 
Marjoram,  358 
Mastich,  365 
Meadow  Saffron,  354 
Mezereon,  357 
Mulberry,  356 
Mustard,  363 

Nutmeg,  356 

Oak,  356 
Oat,  354 
Olive,  358 
Onion,  355 
Opoponax,  361 
Orange,  362 

Parsley,  295 
Pellitory  of  Spain,  359 
Penny-royal,  358 
Pepper,  354 
Peppermint,  358 
Plum,  364 
Pomegranate,  ib. 
Poppy,  363 

Quassia,  362 
Quince,  364 

Rose,  364 
Kosemary,  358 
Ratanhy,  363 
Rhododendron,  3-59 
Rhubarb,  357 
Rue,  362 

Saffron,  355 
Sage,  358 
Sarsapaiilla,  355 
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Sassafras,  357 
Savine,  356 
Scammony,  358 
Senna,  365 
Simaruba,  362 
Snake-root,  355 
Sorrel,  357 
Southernwood,  359 
Spearmint,  358 
Spurge,  246 
Squifl,  355 
Stavesacre,  361 
Storax,  359 
Sugar,  354 
Sumach,  365 

Tamarind,  365 
Tansy,  359 
Thorn  Apple,  358 
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Tobacco,  358 
Tormentil,  364 
Touchwoood,  178 
Tragacanth,  364 

Valerian,  360 
Violet,  363 

Wake-Robin,  354 
Water-dock,  357 
A^Tieat,  354 
Willow,  356 
Winter's-bark,  361 
Wood-sorrel,  362 
Worm-grass,  359 
Worm-seed,  285 
Wormwood,  359 

Zedoary,  355 
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Acanthacese,  267 
Acerinese,  314 
Acotyledones,  172 
Agrimonese,  335 
AhriziE,  172 
Algse,  182 
Alismacete,  215 
AmaranthaceEB,  257 
Amaryllidese,  224 
Amentacese,  237,  242,  243 
AmomeiE,  228 
Ampelideae,  312 
Antirrhinse,  261 
Apetalese,  235 
Apocyneae,  276 
Araliaceae,  298 
AristolochifE,  235 
Aroidese,  200 
Artocarpese,  248 
Asclepiadese,  276 
Asparaginese,  217 
Asperifolise,  271 
Asperulae,  289 
Asphodeli,  219 
Atriplices,  252 
Aurantiaceje,  310 

Betulinese,  243 
Bignoniacese,  274 


Bombaceae,  308 
Boraginese,  271 
Bromeliacese,  222 
Byttneriacese,  308 

Cacteae,  329 
Campanulacese,  283 
Cannse,  228,  230 
Capparidese,  322 
Caprifoliaceae,  293 
Cassise,  339 
Caryophyllese,  324 
Cellulares,  172 
Chaetophoroideae,  182 
Characeoe,  187 
Chenopodeae,  252 
Cichoracese,  284 
Cinchonaceae,  290 
Colchicaceae,  215 
Compositae,  283 
Coniferae,  239 
Convolvulaceae,  273 
Corymbiferae,  284 
Cotyledones,  198 
Crassulaceae,  327 
Cruciferse,  319 
Cryptogamia,  172 
Cucurbitaceae,  329 
Cupuliferae,  237 
Cycadeae,  242 
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Cynarocephalae,  284 
CyperacejE,  209 

Dicotyledoneae,  234 
Dioscorere,  223 
Diospjreae,  280 
Dipsaceie,  287  ^ 
Drupacese,  335 
Drymyrrhizae,  228,  230 

Embryonate,  198 
Endogense,  199 
Endorhizte,  199 
Epicorollete,  283 
Epipetalete,  294 
Equisetacese,  196 
Ericinese,  281 
Euphorbiaceje,  244 
Exembryonatae,  172 
Exogense,  234 
Exorhizse,  234 

Filices,  194 
Fragariacese,  335 
Fumariacese,  317 
Fungi,  174 

GentiariEe,  274 
Geraniaceae,  305 
Globularineae,  260 
Gramiiieae,  204 
Grossulaceae,  328 
Guttiferse,  309 

Hederacese,  293 
Hepaticse,  188 

HesperideiE.  See  Aurantiacece. 
Hydrocharideae,  234 
Hypocorollese,  258 
Hypopetaleae,  298 

Inembryonatse,  172 
Irideae,  225 

Jasminese,  267 
Juglandeae,  239 
Juncese,  214 


Labiatae,  269 
Laurineas,  251 
Leguminosse,  338 
Lichenes,  179 
Liliaceae,  219 
Liiiese,  325 
Loranthese,  294 
Lycopodiaceae,  193 

Magnoliaceae,  301 
Malvaceae,  307 
Marantaceae,  230 
Marsileaceae,  192 
Melanthaceae,  215 
Meliaceae,  314 
Menispermeae,  302 
IMimosae,  339 
Monocotyledoneae,  199 
Monoepigyneae,  223 
Monohypogyneae,  200 
Monoperigyneae,  211 
Monopetaleae,  258 
Musaceae,  226 
Musci,  189 
Myriceae,  244 
Myristiceae,  250 
Myrtaceae,  331 

Narcisseae,  224 
Nayadeae,  200 
Nopaleae,  329 
Nyctagineae,  257 
Nympheaceae,  319 

Oleaceae,  267 
Oleineae,  267 
Orchideae,  231 
Orobanchese,  261 

Palmse,  211 
Papaveraceae,  317 
Papilionaceae,  339 
Pediculares,  261 
Pericorolleae,  279 
Peripetaleae,  326 
Personatae,  261 
Phaenogamia,  198 
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Piperaceoe,  202 
Plantagine£E,  258 
Plumbagineae,  259 
Polygalese,  315 
Polygoneje,  254 
Polypetalese,  294 
Pomacete,  336 
Primulacese,  260 

RanunculacejE,  299 
Uhamneae,  345 
RhinanthacejE,  261 
lihododendra,  281 
Ribesiae,  328 
Ilosaceae,  334 
Itubiaceje,  289 
Rutaceae,  304 

Salicariae,  333 
Salicineae,  242 
Santalacese,  237 
Saxifrageae,  326 
Scitaminese,  228 
Scrophularinese,  261 
Simarubeae,  304 


Smilaceae,  217 
Solaneaj,  263 
Spirseacese,  335 
Stellatae,  289 
Strychneae,  276 
Styracese,  280 
Synantbereae,  283 
Synorbizae,  234 

Tamariscineae,  334 
Terebinthacese,  343 
Tbeacete,  309 
Thymelete,  256 

Ulmacese,  248 
UmbelliferjB,  294 
Urticeae,  247 

Vaccinese,  281 
Valerianae,  288 
Vasculares,  1 98 
Verbenaceae,  269 
Vincese,  276 
Viiiiferae,  312 
Violarieae,  323 


R 
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Absorbents,  12 
Abrupt  root,  18 
Acaules,  24 
Acetic  acid,  140 
Achenium,  105 
Achlamydeous,  78 
Acotyledonous,  115 
Aculei,  51 
jEstivation,  85 
Alae,  84 

Albumen,  111,  145 
Alburnum,  33 
Amentum,  77 
Amphitropous,  115 
Annual  roots,  16 
Annulus,  175 
Anther,  87 
Antitropous,  114 
Apetalous,  164 
Arillus,  1 10 
Artificial  system,  154 
Ascending  axis,  14 

Bark,  31 

Barren  flower,  68 
Beaded  vessels,  12 
Benzoic  acid,  142 
BeiTy,  108 
Biennial  roots,  16 
Bilabiate  corolla,  82 
Bractea,  70 
Buds,  39 
Bulb,  19,  42 
Bulbil,  42 
Bulbous  root,  19 


Calyx,  78 

  adherent,  80 

  free,  80 

  inferior,  80 

  superior,  79 

Cambium,  36 
Camphor,  136 
Campanulate  coroUa,  81 
Caoutchouc,  139 
Cap,  175 
Capitulum,  77 
Capsule,  105 
Carina,  84 
Carpel,  91 

Caryophyllaceous  corolla,  83 
Caryopsis,  105 
Catkm,  77 
Caulis,  23,  25 
Cellular  integument,  31 

 stems,  27 

 tissue,  10 

Central  placenta,  93 
Cirrhi,  50 
Chalaza,  95 

Chemical  composition  of  vege- 
tables, 124 
Claw,  82 
Cluster,  73 
Calyptra,  189 
Collet,  14,  114 
Columella,  100 
Compound  flowers,  96 

 leaves,  46 

Cone,  109 

Conservative  organs,  15 
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Corolla,  80 
Cortex,  31 
Corymb,  74 
Cotyledons,  112 
Creeping  root,  IT 

 stem,  25 

Cruciform  corolla,  83 
Cubn,  25 
Cuticle,  29 
Cyme,  74 

Dehiscence,  102 
Descending  axis,  14 
Diadelphous,  88 
Dichlamydeous,  77 
Dicotyledonous,  113 
Dioecious,  G8 
Disk,  89 

Dissepiments,  92,  101 
Dorsal  suture,  102 
Drupe,  104 

Embryo,  112 
Endocarp,  100 
Endogenous  leaves,  45 

 stems,  27 

Endopleura,  111 
Endorhizse,  114 
Endosmose,  59 
Endosperm,  111 
Epicarp,  100 
Epidermis,  29 
Epigynous,  89,  93 
Episperm,  111 
Evaporation,  60 
Exogenous  leaves,  45 

 stems,  28 

Exorhizte,  114 
Exostome,  95 

False  spu-als,  1 1 
Fecula,  128 
Fecundation,  97 
Female  flower,  68 
Ferns,  194 
Fertile  flower,  68 


Fibrous  root,  17 
Filament,  86 
Filices,  194 
Fixed  oils,  133 
Floral  envelope,  77 
Floral  leaf,  70 
Flosculous,  97 
Flower,  67 
Flower-cup,  78 
Follicle,  108 
Frons,  26 
Fruit,  99 
Funiculus,  94 
Funnel-shaped  corolla,  81 
Fusiform  root,  1 7 

Gallic  acid,  143 
Gemmule,  113 
Genera,  158 
Germination,  116 
GiUs,  1 75 

Gland,  107 

Glands,  51 

Glume,  71 

Gluten,  146 

Grafting,  122 

Granulated  root,  20 

Gum,  127 

Gynophore,  91 

Hau-s,  51 

Herbaceous  integument,  31 

Hermaphrodite  flower,  68 

Hesperidium,  108 

Heterotropous,  115 

Hilum,  94 
Homotropous,  114 
Hydrocyanic  acid,  143 
Hymeniura,  175 
Hypocrateriform  corolla,  81 
H}T)ogynous,  88,  93 

Inflorescence,  72 
Infundibuliform  corolla,  81 
Intercellular  canals,  10 
Intercellular  spaces,  10 
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Involucellum,  70 
Involucre,  70 

Kernel,  94 

Labiate  corolla,  C2 
Lamina,  82 
Leaves,  43 
Legume,  104 
Liber,  31 
Lichens,  179 
Life-knot,  14 
Liquor  amnios,  95 

Male  flower,  68 
Malic  acid,  143 
Medulla,  35 
Medullary  canal,  35 

— _  rays,  34 

 sheath,  35 

Mesocarp,  100 
Mesosperm,  111 
Micropyle,  95 
Midrib,  45 
Mixed  vessels,  12 
Monadelphous,  88 
Monochlamydeous,  77 
Monocotyledonous,  112 
Monoecious,  G8 
Monopetalous,  80,  164 
Monosepalous,  78 

Naked,  78 

Natural  system,  162 
Neck,  14 ' 
Nectary,  85 
Nucleus,  94 
Nut,  105 

Nutrition  in  vegetables,  52 

Ochrea,  50 
Oils,  fixed,  133 

 volatile,  134 

Operculum,  189 
Orthrotopous,  1 1 4 


Ovary,  90 

 inferior,  93 

 superior,  93 

Ovule,  94 

 ascending,  94 

 erect,  94 

 —  pendulous,  94 

 reversed,  94 

 suspended,  94 

Oxalic  acid,  142 

Paleoe,  71 
Panicle,  74 

Papilionaceous  corolla,  84 
Pappus,  97 
Parasitical  plants,  21 
Parietal  placenta?,  93 
Pedicel,  69 
Peduncle,  69 
Pepo,  108 
Perennial  roots,  1 6 
Perichjetium,  189 
Peridimn,  1/5 
Perfect  flower,  68 
Perianth,  78 
Pericarj),  100 
Perisperm,  1 1 1 
Perigonium,  78 
Personate  corolla,  82 
Perigynous,  89 
Peristomia,  189 
Petal,  80 
Petiole,  44 
Phenogamic,  69 
Phoranthus,  77 
Pileus,  175 
PistU,  90 
Pith,  35 
Placenta,  92 
Podospenn,  94 
Pollen,  87 
Polygamous,  (!8 
Polypetalous,  82 
PolVsepalous,  79 
Pome,  107 
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Pores,  29 
Porous  vessels,  U 
Prickles,  51 
Primine,  94 

Propagation  of  plants,  116 
Proper  vessels,  12 
Prussic  acid,  143 
Putamen,  100 

Quartine,  95 
Quiiitine,  95 

Raceme,  73 
Radiate,  97 
Radicle,  114 
Radicles,  15,  16 
Raphe,  95 
Receptacle,  86 
Reproductive  organs,  67 
Resins,  137 

Respiration  in  vegetables,  60 
Rhizoma,  26 
Ringent  coroUa,  82 
Root,  15 

Rosaceous  corolla,  83 
Rotate  coroUa,  81 

Salver-shaped  corolla,  81 
Samara,  107 
Sap,  57,  148' 
Sap-vessels,  12 
Sarcocarp,  100 
Scape,  69 
Secundine,  95 
Seed,  110 
Semiflosculous,  97 

Sepal,  78' 

SessUe  leaf,  43 

Sexual  organs,  68 

Simple  leaves,  45 

Silicula,  106 

Siliqua,  106 

Slit  vessels,  1 1 

Sorosis,  109 

Spadix,  76 

Spatha,  71 


Species,  159 
Spermoderm,  111 
Spike,  72 
Spikelet,  73 
Spines,  51 
Spirals,  11 
Sporules,  173 
Stamens,  86 
Standard,  84 
Starch,  128 
Stem,  23 
Stigma,  91 
Stipes,  26 
Stipules,  50 
Stoloniferous  stem,  25 

Stoma,  189 

Stomata,  29 

Strawberry,  109 

Strobilus,  109, 

Style,  90 

Sugar,  130 

Syconium,  109 

Syngenesious,  88 

Synorhizse,  114 

Systematic  Botan}^,  153 

Table  of  Jussieu's  Natural 
Method,  166 

 the  Natural  Or- 
ders, 1C7 

Tannin,  147 

Tap  root,  17 

Tartaric  acid,  141 

Tendrils,  50 

Tercine,  95 

Testa,  111 

Thecse,  173 

Thecaphore,  91 

Thorns,  51 

Thyrsus,  76 

Tracheae,  12 

Transpiration,  60 

Trophosperm,  92 

Tuberous  root,  18 

Tubular  corolla,  81 

Turio,  41 
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Umbel,  75 
Umbilicus,  94 
Unguis,  82 
Unisexual  flower,  68 
Urceolate  corolla,  81 

Variety,  116,  159 
Vascular  tissue,  1 1 
Vegetable  acids,  140 

  alkalis,  144 

 respiration,  60 

Veil,  175 

Ventral  suture,  102 
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Ventricose  corolla,  81  ' 
Verticillus,  76 
Vexillum,  84 
Viviparous  plants,  42 
Vitellus,  95,  1 1 2 
Volatile  oils,  134 
Volva,  175 

Wax,  136 
Wllorl.  76 
AVood,  32,  126 
Wrapper,  I75 
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